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Above: Straight through 
jointing im progress on one 
of the Feeder Cables 


To link the new Belfast Municipal Electric Power 
Station West with the System of the Electricity 
Board for Northern Ireland at Donegall Sub-station 
Henley’s are supplying and yopey ve seepgeny 
7 miles of 0°30 sq. in. 3 core 110 kV. Oil-Filled Cable 


Consultants: Messrs. Merz & McLellan, Newcastie-upon-Tyne 


ONE SHILLING 


W. T. HENLEY’S TELEGRAPH WORKS CO. LTD., 51-53 HATTON GARDEN, LONDON, E.C.1 
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There can only be one winner in any field 


and Benjamin are way out in front when it comes to fluorescent 
fittings. The design and construction of our famous ‘Crysteel’ 
and ‘Peropal’ Flurolier fittings are backed by years of experience 
and research in this very specialised field. For efficient power 
factor correction, minimum stroboscopic effect and lower initial 
cost, Benjamin Twin Lamp Circuits are recommended. 
Whatever your lighting problems consult Benjamin——first! 


Better lighting by 


BENJAMIN 


THE BENJAMIN ELECTRIC LIMITED’ TOTTENHAM: LONDON -N.1I7 
Telephone: TOTtenham $252 (5S lines) Telegrams: “Benjalect, Southtot, London” 
BIRMINGHAM: 5, Corporation Street, Birmingham 2. Tel. MIDLAND 5197 
LEEDS: 49, Basinghal! Street, Leeds |. Tel. LEEDS 25579 
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1500 Ib. per sq. in., 1050 F 


“ENGLISH ELECTRIC’ have installed the first steam turbo- 
alternator set in this country to operate with steam 


conditions of 1500 Ib. per sq. in., 1050° F. 


This is the second 60,000 kW II kV turbo- 
alternator in the Stourport ‘ B’ Power Station 
of the British Electricity Authority. 





ENGLISH ELECTRIC 


steam turbo-alternator sets 








THE ENGLISH ELECTRIC Company LIMITED, QUEENS HOUSE, KINGSWAY, LONDON, W.C,2 


Steam Turbine Division, Rugby 


WORKS STAPFORD - PRESTON RUGSBY BRADFORD Livermroot 


ST. 11k4 


A 
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‘These G.W.B. contactors have lasted well— 
much better than the previous copper ones” 


An important industrial organization using hundreds of machine tools had 
control gear trouble on a machine working on heavy plug reversing 

duty. When this machine is set up it plug reverses 60/85 times 

for the first thirty mifiutes and then settles down to steady running. The 
machine in question is used for short runs so that the punishing setting 

up procedure might take place two or three times per day. Conventional type 
control gear with copper contacts required to have the contact faces cleaned 
with emery cloth every day, filed every three days and replaced after three weeks. 
The G.W.B. contactor unit which replaced it showed only slight wear 
after ten weeks operation and was not touched during this period. 


G.W.B. CONTROL PANELS 

G.W.B. incorporate these special contactors in Control 
Panels of all types from simple units to complicated 
‘tailor made” installations, In addition, G.W.B. offer 
complete design facilities and specialised advice for 
work of this description 

A afe typical copper contacts after three wecks use 
B are the long life G.W.B. contacts with the sintered 
tungsten-silver contact faces after seven weeks use under 
precisely the same conditions 


G.W.B. FURNACES LTD. (Control Gear Division), 


DIBDALE WORKS, DUDLEY, WORCS. Telephone: Dudley 4284 Telegrams: Gibwildbar, Dudley 
Proprietors: GIBBONS BROS. LTD., and WILD-BARFIELD ELECTRIC FURNACES LTD. 
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LUBRICATING OILS AND 
CHEMICAL FUMES. It is a perfect 
insulator under most stringent 


© 


conditions. 





THE STERLING VARNISH CO. LTD. 


FRASER RD., TRAFFORD PARK, MANCHESTER 17 Te/: TRA 0282/3/4 Grams: “Dielectric, Manchester” 
London Office and Warehouse: 6 London Road, Brentford, Middlesex. Telephone: EALing 9152 
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THE COMPLETE 
DOMESTIC INSTALLATION 


y 
ap 


1) CROWN SWITCHGEAR 15 TO 60 AMPS 
10 SOCKET OUTLETS 13 AND 15 AMPS 
i! MASTER COOKER SWITCHES 

4) CIVIC CONSUMERS UNITS. 4 TO 8 WAY 


INDIVIDUAL LEAFLETS AVAILABLE 


BILL SWITCHGEAR LTD. 
ASTON LANE - PERRY BARR 
BIRMINGHAM:20 -° : 


< 
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iO Years Guarantee 


HERMETICALLY 
SEALED 
TRANSFORMERS 


All our Hermetically sealed 
Transformers are guaranteed 
against moisture absorption and 
oil acidity for 10 years. 

All service engineers will 

realise that the capitalisation 

of their service charges for 

oil testing and filtration will 
more than outweigh the 


initial small extra cost. 


This is a hermetically 
sealed 500 kVA 3 phase 


outdoor type transformer. 


THE LINDLEY THOMPSON 
TRANSFORMER & SERVICE CO.LTD 





ST. MARY'S ROAD, LANGLEY, SLOUGH, BUCKS. 
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——— IT’S WONDERFUL WHAT YOU CAN DO... 
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THEY NEVER LET YOU DOWN 


THE METROPOLITAN ELECTRIC CABLE & CONSTRUCTION CO, LTD. 
CLYDE WORKS, CHADWELL HEATH, ESSEX 


Tei: SEVEN KINGS 1810 Grams: METROCABLE, CHADWELL HEATH 





Well here is another of my annual advertise- 
ments and following on my half-yearly one 
which appeared last October, I can say at 
once we have had a wonderful year and easily 
reached our target of 50°, increased produc- 
tion and sales, 

Wages awards and materials increases dur- 
ing the year cost us more than £100,000, but 
without passing these on to the Public, we still managed, by 
our increased production and new machinery, to make a 
satisfactory profit—not quite up to last year as regards 
percentage to sales, but still very good. 

For the seventh year in succession, therefore, | was very 
glad to be able to pay out a goodly share of this profit to our 
employees. For various reasons we call this a “production 
bonus” but I do not think it matters very much one way or 
the other as, of course, they all pay their own taxes. The 
lump sum was over £80,000 but as this is divided amongst 
our 1,500-odd employees, it does not amount to an awful 
lot each but nevertheless, it makes a useful little packet. 
As I mentioned in my October advertisement, this is dis- 
tributed on a “points” basis, which gives appropriate credit 
for length of service, as well as for wage basis. We also make 
allocations to our own Pension Fund and subscriptions to 
other Benevolent Funds. 

Again following on my October notes, | would confirm we 
have now completed and, in fact, have in production the 
further 52,000 sq. ft. at these Works here, which brings our 
total up to 306,000 sq. ft. We have decided on another 
27,000 sq. ft. here and then further extensions will be at our 
new site in the North of England. This shows we are making 
great efforts to improve our delivery position and I am sure 
you will be interested to know that all our extensions, new 
plant, etc., are dealt with out of our “ploughed back” 
profits, in line with the Chancellor’s suggestion. Incidentally, 
we have no Mortgages, Debentures, Preference Shares, Loans, 
Bank Overdrafts or anything similar and, as a matter of 
fact, we do not owe anyone a red cent. 

Of course, our method of expansion is rather slow as com- 
pared to borrowing huge sums of money from the public, 
but nevertheless, when we look round we all of us feel reason- 
ably satisfied. Our tangible assets less current creditors are 
in the neighbourhood of £3,000,000 (goodwill patents at 
£1), but, of course, this represents some 43 years of work 
which, | think, has really been a pleasure to all of us all the 
time. We produce a good article, we have won a good name 
and reputation and we endeavour to give good service to our 
customers, although the latter breaks down now and again 
I am afraid. 

Having dealt with our building programme, I will touch on 
a few other points, taking fires first as these are what we first 
started business with in 1912, 

Re: FIRES: All our present designs will be in next 
season's catalogue plus probably a couple of new ones. 
These, however, will most likely be late in arriving, so you can 
quite safely make up your stock orders based on last season's 
catalogue, (Our new catalogue we are hoping to make even 
better than our last one). | suggest you write your orders out 
now and accept delivery as soon as we can send them. 
Incidentally, you will be interested to know that we do 
actually make an average of 3,000 appliances, every working 
day of the year, 

Re; COOKERS: We are continually introducing small 
practical improvements in detail, but at present have no 

ompletely new design in view. Our 47AB is going mar- 
_vellously well and is giving practically no trouble. Our 64 
‘Streamline’ continues to increase in popularity. The full- 
size glass door, the interior lighting and the bogie wheel 
base are points very much appreciated. We can also supply a 
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1912- 1955 The-Story of BELLING & COMPANY LIMITED 


April, 1955 


splash plate with control clock, ringer, 
hob light, etc., where such _ refinements 
are needed. The frontal appearance of 
this cooker has never been beaten and 
its cooking performance is still supreme. 
Our 45A, 51 and 53 Baby Cookers all con- 
tinue to sell well and, as a matter of fact, our 
53 is rapidly coming into favour, although 
as you know we have never seriously pushed It has 
now been out on test for over three years (over 5,000 
cookers now) and the results from a no-trouble point 
of view have been surprising, even to us. We do suggest you 
try one and test it to destruction. 

Our 51, by the way, many users tell us should be renamed 
“The Little Miracle’. Just try one of these as well, but 
remember, they are not supposed to cook for a dozen people, 
although we have often been told they do. 

Re: FINANCE: Have not actually made any changes 
as yet. The best idea I have had so far (which is my own) is 
roughly as follows: 

1. Form a new Limited Company such as Belling & Co. 
(1955) Limited. 
Make the Capital £3m. in £1 Ordinary Shares. 
Sell all my shares in the present Company to the new 
Company for the whole of their shares. 
Close down the original Company. 
Out of my new holding to give £lm. outright to an 
Employees Trust Fund, which would enable all of them 
to participate in whatever Dividend the Company might 
declare in the future. 
1 would hold the rest of the shares (£2m.), some of 
which would eventually be required for payment of 
Death Duties—either through the Government-sponsored 
Estate Duties Investment Trust or by the sale of these 
shares through a Public Issue, preference then being 
given to our employees and to any of our customers 
who might like to buy them. Death Duties on a “family” 
business are around 60°, (i.e. part of the Estate at 40° 
and part at 80°,). 

If | happen to be able to carry on for 5 years, the gift to 
the Employees Trust Fund would be automatically clear 
of duty. On the other hand, if I pass along earlier, then my 
holding of shares when sold, would clear all duties payable 
(including the Trust Fund). Thus, in any case, the smooth 
running of the business would not be disturbed. This is as 
far as I have got up to the present. 

Well I have tried to make this advertisement interesting, 
as its object is, of course, just to get you to buy more of 
our fires and cookers, but these last few paragraphs do 
also give you an inkling of just the one personal problem 
I still have left to solve. 

I will end by once again expressing our real thanks for 
the great support you have given us in the past, and I must 
add, on second thoughts, that we shall want your support 
more still this present year, with all our big extensions in 
view. We shall just have to make sure that our efforts 
deserve it. e ; 


° 
When coming to see us, take the tube from Piccadilly 
Circus to Oakwood direct, then a No. 107 bus 
Oakwood to our Works direct; or we pick you up 
by motor anywhere in Town if you let us know. 
N.N.B.—House at Sandbanks nearly up to the roof, opening 
day possibly this year! 


Belling & Co: Ltd., Bridge Works, Enfield, Middx. HOWard 1212 





Electrical Times, 14 April, 1955 


R RECTIFIERS 


oe 
: op _—_ at) 


+ 








Nevitron single-anode, high-efficiency* 
rectifiers —available in standardized units 

are steadily superseding multi-anode 
equipments for ratings up to 750 kW. 
These rectifiers, which possess many advan- 
tages, are manufactured by Nevelin Electric 
Company, who will gladly advise the correct 


type for any particular application. 


7S » os 
cost * Nevitron Rectifiers have a higher efficiency 
EXTRA than any other Mercury Are Rectifier. 
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NEVELIN ELECTRIC CO. LTD - PURLEY WAY - CROYDON - SURREY sinetn 
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TESTED SUPER STEEL’ CONDUIT 


Unvarying High Quality and Finish. 
Fully Annealed for Bending and 
Screwing. No Hard Weld or Inter- 
nal Seams. Every tube passed and 
branded to B.S.S.31.Obtainable from 
stock from all leading Wholesalers. 


GEORGE 


> ew 


ITY TUBE & CONDUIT MILLS 
METHWICK BIRMINGHAM 








~ Topping the popularity poll with housewives 
are Astral Refrigerators. 1954 saw record 
numbers of these wonderful little refrigerators 
installed in homes all over Britain. 1955 
promises even greater sales. Be sure of 


your share, 


The ASTRAL FREESTANDING MODEL, 
complete with spacious larder locker 
for non-perishable foodstuffs, retails 
at €44.18.0 incl. P.T. 


The Astral TABLE MODEL, the most 
compact refrigerator there is, retails 
at €39.186.0 incl. P.T 


Both models are of || cu. ft. capacity, 
are silent, give plenty of ice and hold 
plenty of food. The units are guaran- 
teed for 5 years, cabinet and allied 
parts for one year. 


Be ready for summer — ask about 
Astral to-day 


Electrical Times, 14 April, 1955 


Order Astral now. 


$JO3DJaTjjJas 24231] 3S0q S,PjJOM ay 


ASTRAL EQUIPMENT LTD 
96 Buchanan Street, Glasgow, C.I. 
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This twin cylinder diesel compressor set will have to work at full pressure for 
long periods, under arduous conditions and with very little attention. The 
accuracy and strength of BIRSO non-ferrous castings are relied on to give 
unfailing service, year in, year out. Illustrated are some of the BIRSO 
phosphor-bronze castings used in the set, ranging from main bearing shells to 
connecting rod and starting-handle bushes. They are all cast to the same 
exacting specifications and precision-machined in our Own extensive machine 
shops 


Our great experience and unrivalled resources, coupled with a personal service 
are available to help solve your problems, too. 


Castings from a few ounces to 10 tons in phosphor- 
bronze, gun-metal, aluminium-bronze, manganese- 
bronze and light alloys. Precision-machined hushes 
and hearings. Specialists in high-tensile aluminium- 
bronze castings, centrifugal-cast wheel blanks, and 
chill-cast rods and tubes, 


T. M: BIRKETT, BILLINGTON & NEWTON 


Head Office: HANLEY, STOKE-ON-TRENT Phone: Stoke 221 LONGPORT FOUNDRY 


One of Britain’s Largest NON-FERROUS Foundries 


WT/3186 
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LOUVRED 


FLUORESCENT FITTING 


...introduced 


for special use in stores, offices and 
shpwrooms is also suitable for 
industrial applications where 
appearance is equally important. 


& In addition to the standard 
finish of hard gloss white, ETERNA 
Louvred Fittings are available in 
various colours and in the following 
sizes :— 
4 ft. for TWIN ro Watt ening 
5 


So ” rubs b0 Sr 
FOUR 80 ,, 


Fs 

@~ ai ETERNA Louvred Fittings 
incorporate our well known Grade 
“A’’ H.P.F. Control Gear completely 
enclosed in chassis for dust exclusion. 
Side panels are of luminous glass 
removable for easy cleaning and 
lamp replacement. Provision is made 
for chain or conduit suspension. 


ENSEL ELECTRIC CO. LID. @ che sreeye noes: 


Fluorescent Control Gear and 


218-219 Upper Street, London, N.I Phone: Canonbury 2252 “ON Mm 






























































SINGLE POLE FUSE-SWITCH 
































ACTUAL SIZE 


Primarily for lower voltages, this Slydlok 
FW (End entry) 


cable type is illustrated. 


fuse incorporates a switch action, and is 
self indicating. A compact, rewireable Other types supplied 


unit, vibration-proof and reliable. to meet all normal 


requirements. 
LY Sad K FUSES 


EDWARD {ile & CO. LTD. : WYTHENSHAWE $ MANCHESTER 


London Office: Fulwood House, Fulwood Place, Holborn, W.C.! 
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‘THE GREATEST NAME 








IN ELECTRICAL 


RESISTANCE MATERIALS’ 









THE NICKEL-CHROMIUM ALLOYS protected by the temperatures up to YS50° ¢ 











egistered trade-mark “ Nichrome hold a_ pre The useful life of Nichrome illoys is far 

eminent position which is universally accepted superior to that of all other allo when tested 
“ Nichrome” V (80/20) is recognised as the most at normal operating temperatures 

idvanced development in alloys for use as resistors For full information on the properties and 
it temperatures up to 1150° ¢ characteristics of these and other alloys, please ask 
“ Nichrome” (65/15) is the highest standard of for a copy of THE ELECTRICAL ALLOY DATA BOOK 
juality for resistance wire in appliance heating at (free on request) 















BRITISH DRIVER-HARRIS CO. LTD MANCHESTER 15 





Nickel and Nickel Alloy Specialists: Alloys for Domest appliances; Furnace Elements and in Furnace € truction; Thermocouples; Rad TV 
eeves, anodes, grid filaments, supports, giass-metal seals, etc.); Spark Plugs (centr and 7 | t j ind such as of "I trip fo 
tamping out muit c 





and Lamps (siceves 
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DEPENDABLE DELIVERY 


EVERY DESCRIPTION 
OF 


ELECTRICAL MATERIAL 
FOR 


EVERY SITUATION 














WE HANDLE HIGH-CLASS MATERIAL ONLY 


OUR ADDRESSES : 


LIVERPOOL MANCHESTER CARLISLE BIRKENHEAD WORKINGTON 


1-9 Stanley St. 30 Pall Mall Paternoster 94 Chester St. Oxford Buildings 
Row Oxford Street 


DOWNES & DAVIES «= 











 f Quality components for Industrial Electronics 


BERCOSTAT 
POWER RHEOSTAT 


ROTARY REGAVOLT 
Provides a highly economical, 





Protected type shunt field regulators. 
Sliding resistances for laboratory use. 
positive grip of circular shafts. 
i’, Vand &* shafts. 


THE BRITISH ELECTRIC RESISTANCE CO. 


QUEENSWAY, PONDERS END, MIDDX, 


compact and reliable means of 


obtaining a continuously vari- 
able output voltage, without the 
heat losses associated with re- 
sistances. In additidn, an in- 
crease in voltage, above the main 
supply, can be obtained with 
three of the four Regavolt 
models, 


a 


Made in five sizes from 25w. to 
150w. of rugged construction to 
combine highest mechanical 
strength with maximum elec- 
trical performance. All models 
are vitreous enamel bonded, 
Multi-ganged units with any 
combination of ohmic values 
are also available. 


Other products from our wide range include 


Easily fixed and removed. 


Tel.: HOWARD 1492, 


“ REGAVOLT ” infinitely variable transformers. 
Range of three moulded knobs with collet fitting for 
Interchangeable collets for 


VITREOUS 
ENAMELLED RESISTORS 


As the result of more than 
25 years’ hard practical ex- 
perience in electrical 
engineering, we are able to 
offer the widest range of 
resistors for all purposes. 


HERMETICALLY SEALED 
POTENTIOMETERS 


are Type Approved to Class 
H.1 of RCL 121, 2.5 watt 
rating for use in Arctic and 
Tropical conditions. Resist- 
ant to damp, heat, cold, 
fumes, vibration and shock, 


See these and other products from the Berco Range at STAND 35 in the RECMF 
Exhibition at Grosvenor House, Park Lane, W.! From 1I9th to 2Ist APRIL 





LTD. 


Telegrams: VITROHM ENFIELD 





BK 1292-AH 
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MK 108DHB 





Minimum projection 
enables the 

new Plateswitch 

to fit into plast r- 
depth boxes with 


ample wiring room, 

















A new range 





of Plateswitches for 





plaster-depth boxes 








(ule 


the mark of 
leadersh ip 





Following the very successful reception of the first range of MK Plateswitches, 
we are now introducing new designs for mounting in plaster-depth boxes. 
These switches will be welcomed by contractors who prefer a box that 


fits on the face of the brickwork. 


The new range, which includes a three-gang pattern, has many outstanding 


features. They are described in detail in Leaflet 233. 


Write today for your copy. 


M. K. Electric Limited, Wakefield Street, London N.18 Edmonton 
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MUGa 


Electrical lasulation 


We specialise in the fabrication of 
all types of pure Mica Insulations, 
and can assist you by maintaining 
a High Standard of Quality at 
Competitive Prices. 


We shall be pleased to receive your 


inquiries. 


Sue FAST LONDON MICA WORKS 


COPpermill 2248/9 


easy RINGWOOD RD. WALTHAMSTOW., LONDON, E17 


Eimicmer, Easphone, London 
ESTO.1912 
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COPPEF 


commands 
confidence 





From the planning of a job to its completion there is confidence 
all the way when copper is used. Those who specify it, those 
who fabricate it, and those who finally use it in service, all know 
that copper means a permanent job well done. 

For economy and efficiency in the application of copper and its 
alloys use the advisory service of the C.D.A. This entirely free 


service exists to help copper to help you. 


PtRST ASK THE C.D.A. 4 
YN 


RADLETT + HERTS - RADLETT 5616 


COPPER DEVELOPMENT ASSOCIATION - KENDALS HALL - 
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Wheels of industry the world over are turned 
ELECTRIC MOTORS 








BUILT - at! a. 
TO-ORDER ayer ™ 
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No manufacturer can offer a wider choice of electric power unit than BTH 
whose Trade Mark is accepted by manufacturers and users as a symbol of 
advanced design and proved performance, with years of trouble-free service. 
Remember! A BTH power-engineer has no incentive to recommend anything 


but the correct motor for the job—be it ‘standard’ or specially built to your 
requirements. 


me BRITISH THOMSON-HOUSTON 60 ito. nucer: enctano 


Member of the AE! group of companies a47s 
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THE POWER BEHIND BRUSH... 











Ask a Power engineer — ‘ What is the 
outstanding characteristic of Brush 
construction ?’ He'll certainly say 

* maximum strength combined with 
maximum efficiency.” The special 
quality of Brush Power 


* tailor made’ 


equipment springs from the Brush tradition 
of creative engineering. This intangible 
quality is built into everything Brush makes 

from a 30,000 kw. turbine to the 
smallest switchgear component. That is 
why Brush-built units will always stand up 
to the most arduous conditions. To sum 
up Brush construction guarantees a 
degree of strength and reliability that 
ensures long life and trouble-free service 
over the years. 


A bank of BRUSH large transformer units each of 
10,000 KVA installed at Tungatinah, Tasmania. 


TRANSFORMERS + SWITCHGEAR + MOTORS 
ALTERNATORS - GENERATORS - TURBINES 


Whatever your power problem... consult 


RLECTRIGAL ENGINERRING CO. LTD., Loughborough, England » Member of the Brush Group 
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UNITED KINGDOM PATENT ; 
No. 581,830 


3000 miles 
ALREAD 
muse! 















M 






I NOTE THEGE 
N IMPORTANT FEATUREG 
D 






AN ORIGINAL 


BICC 


DEVELOPMENT 
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BATTERY CHARGERS 


HEAYBERD BATTERY CHARGERS, _ incorporating 
metal rectifiers, embody the results of more than 25 years’ 
experimental work and the understanding of customers’ 
special requirements, 

No matter how large or small, we shall be glad to quote for 


Battery Chargers made to suit your own particular purpose. 


For full details of over thirty different types of Battery Chargers, 
please write for List No. 1048. 





Model 67. 
Charges three to thirty-six 2-volt 
cells at one to eight amperes. 





F.C. HEAYBERD & CO. LTD tcc office Greenwich soutn street, s.£.10. 


Works: Gr rams Heayberd Green, London” 





Start-O-Matie 


Diesel Electric Generating Plant 


25 kW - - £345 
SEND FOR LATEST LITERATURE 4°5 kW eRe: £440 


AND PRICE LISTS OF ALL 


LISTER GENERATING PLANTS 7°5 kW -_= = £525 


AND WATER PUMPS 


R.A. Lister & Co.Ltd., Dursley, Gloucestershire. Phone: Dursley 2371 


LONDON : Imperial House, Kingsway Telephone : TEMple Bar 968! Also at STAMFORD, GLASGOW and DUBLIN 
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Photograph by courtesy 
of the South Eastern Electricity Board 


TYPE FG 
"'* ‘Typical of J. & P. Metalclad 
SWITCHG EAR Pt switchgear le this 6.6kV switchboard In the 
FOR RATINGS UP TO Rosherville Substation, Gravesend, of the South 


500 MVA 11kV Eastern Electricity Board. It comprises two 1,600 amp, 


incoming transformer units with a 1,600 amp. bus-section, 
and six 800 amp. outgoing feeder units. This type of gear 
is available in compound-filled or air insulated form with 


arc control oil circuit-breakers for breaking 


bm capacities up to 500 MVA at IIkV. 


JOHNSON & PHILLIPS LTD. 
CHARLTON LONDON S.E.7 
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Modern manufacturing. methods 

create new problems every day, 

and there is an ever-increasing 

demand for the advantages of 

Plastic mouldings. Think upon the 

infinite uses of Plastics and remember that 

PRESTWARE technicians, with twenty-one 

years of experience behind them are ready to put 

their skill and ingenuity to solving your problems, and 

to suggest fresh uses and applications for this—the material of the age. 

Working to the finest of tolerances, our advanced production methods 

ensure the highest degree of precision, and it is on this that PREST- 
WARE has built its high reputation. 


at's moulded by 


Approved Suppliers to.H.M. Government 


[Prestware Ld. 





Precision PlastéecMouldi x 


SOUTHDOWN WORKS, KINGSTON ROAD, RAYNES PARK, S.W.20 Telephone: LIBerty 3421 





Electrical Times, 14 April, 1955 


Smaller-and more efficient 


> PUTS AT 50 CYCLES $Y NCHRONOUS 
¥ 
1500 8PM, | 1000 nem. | 150 BP. 
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The new range of ventilated motors 


@ i h.p. to 25 hp. in four frame diameters. 

@ Fully protected. 

@ Designed to new 1954/1955 NEMA dimensions. 
@ Available from stock. 

@ Publication DM.213 available on request. 


GLISH ELECTRIC 


THe ENGLISH ELECTRIC Company LiMiTED, Queens House, KINGSway, LONDON, 
Industrial Motor Works, Bradford 


STAPFORD , PRESTON RUGERBY BRADFORD LIVERPOOT 
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Specialists in the design and 
manufacture of 


WEATHERPROOF 
METAL-CLAD S.P., D.P., & T.P. 
SWITCHES « SWITCH SOCKETS & PLUGS 


5 to 300 amp. 250 and 500 volt. 
Designs to requirements 





FOR INDUSTRY? 
For Electric Lighting 
Installations and Power 
Transmission, Communi- 
cation, Portable Tools, etc. 


have the experience 
AND 
the equipment 


Interlocked Switch 


a Socket with Cover 
C.l. Switch and 3- or 4-pole plug 


Write for fully 
illustrated catalogue to: 


SIMMONDS & STOKES (NIPHAN) LTD 


VICTORIA HOUSE, SOUTHAMPTON ROW, LONDON, W.C.! 
‘Phone ; HOLborn 2163, 8637. ‘Grams: Niphan, Westcent, London 
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Multicore 


In the Radio, Television and Electronic Industry, and 
in Power Stations and Factories there is an increasing 
demand for Multicore flexibles and cables. 


We are prepared to quote to any specification and our 
technical departments are only too pleased to give 
Manufacturers any assistance in designing cables for 
specific requirements. 

Multicore cables can be supplied with P.V.C., Polythene 
or V.I.R. cores and with P.V.C., Polythene or T.R.S. 
sheathing—with or without screened covers—and if 
necessary lead covered and/or ‘‘Corrusteel’’ armoured. 


We carry a large and varied stock of Multicore Cables. 


WANDLESIDE CABLE WORKS LTD. 
GARRATT LANE, WANDSWORTH, S.W.18. BAT. 2273 


London Office and. Stockist 
30, TOTTENHAM STREET, W.I Phone: LANGHAM 8317 
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E EQUIPMENT SPB fw Gs 


LOW VOLTAGE LIGHTING V/A 
TRANSFORMER 

In die-cast Aluminium Case, Self- 
isolating fitted with D.P. on-off j 
Switch and H.R.C, Fuses. To B.S.S. Production manufacturers 
ye + Can be supplied with |, of torsion, tension and 

or 3 arm Lighting Brackets or ; i 
Low Voltage Plugs and Sockets. waa tpt nies a of all 
types, pressings, clips, I.F. 

NEW MEDIUM VOLTAGE ALL j 
INSULATED TEST LAMP IN cans, valve screening cans, 
valve shrouds, and sole 


MOULDED RUBBER 
100-500 Volts. A.C. D.C. manufacturers of the most 


Fitted with H.R.C. advanced shock absorp- 
Fuses in each prod. tion device—‘‘METPAKS”’ 
PORTABLE Shock Absorbers. 


sega Aa “ sols Leading manufacturers rely on:— 


handlamps, etc., Secon- 
dary Voltages from 
12 V— 110 Volts. 


Capacities from 50 
V.A. to 750 VA. 


Loopmerens SPRINGS LTD. 


For testing earth fault loop resistance. FULL VIEW WORKS 
JOHN DRUMMOND (ENGINEERS) LTD.| yveNNEL RIDE - ASCOT - BERKS. 


23 LOCHBURN ROAD: MARYHILL * GLASGOW N.W. 
Telephone : Moryhit 1693 Telephone ; Winkfield Row 427 - Telegrams: Brayhead Ascot 
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POWER TRANSFORMERS 


40.5 MVA, 11 kV/36 kV generator- 
transformers at the Huncoat power 


station, Accrington. 


THE GENERAL ELECTRIC COMPANY, LIMITED, MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
TTT EIS AE TREAT SR em ai ammo e Aaa or am 
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... and strength—these 
are the particular 
characteristics of Sparklets 
Wire Braiding. And over 
50 years’ specialisation in 
braiding wire for all 
purposes in a wide range 
of diameters and widths 
has taught us most of the 
answers. If you have a 
braiding problem, we 
should be glad to hear 
where strength is vital “ about it. 


iT PAYS ees 


to insulate with os poy 


PERMALI 


PROVED .. . by years of service 
in many types of equipment. 
RELIABLE . . . because manufac- 
turing conditions are strictly controlled. 
BACKED .. . by constant research 
and development —and a world-wide 
supply and service organisation. 


PERMALI 


GLOUCESTER - ENGLAND 
Tel. 24941 
Permoali is made at: 


GLOUCESTER and MORECAMBE, ENGLAND; SYONEY, AUSTRALIA 
NANCY and GRENOBLE, FRANCE. 


“> LIMITED 


Subsidiaries :— 
Permall (Canada) Led., TORONTO : Permali Inc. NEW YORK 
World wide Agency Representation. 


YAW 


SPARKLETS LIMITED, 
Dept. WO, Queen Street, Tottenham, N.17 
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yn OU) 
Smaller Size 
Fractionals 


OUTPUTS 
THREE PHASE SUPPLY Th e B. S. 42? 


PROTECTED TOTALLY ENCLOSED 
| A strong power unit for a wide 

















FRAME|H.P. AT SYN.SPEEDS|H.P AT SYN. SPEEDS 


SIZE variety of applications where space is 


3000/1500 /lOO0/3000)11500 1000 limited. Built tothe same standards as 


other motors of Brook manufacture. 








Too| tes] feo] desl ton] te 
42514181618 | 16 





























@ Ball or sleeve bearings at the same price. 


SINGLE PHASE SUPPLY @ Protected or Totally Enclosed. 


PROTECTED TOTALLY ENCLOSED 





@ Guaranteed 12 months. 





FRAME/H.P AT SYN. SPEEDS/H.P AT SYN. SPEEDS 


Attractively finished in green enamel. 
SIZE | 500011500|1000|30001500/1000 ad r ’ 








ait tm Irn Irn Irn Irn 


6 | 8 | 16/10} 12 | 25 


For small industrial or domestic 


BS42 


























machines, home workshop tools, etc. 





AVAILABLE IN FLANGE AND FACE MOUNTING TYPES 


WRITE FOR LIST GF, 309 





Compare the types and prices on 
STAND No. C405 
where a selection will be on view. 
A quotation will be given with- 


out obligation. 











BROOK Sa Aol BROOK MOTORS’ LIMITED 


GAYPHON 
nas HORSE FOMEE ROTO cee o en ser ees 


55/14 
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Designed with typical 





| Plessey ; thoroughness 








BRIEF 
SPECIFICATION 





id Working volts 
A FLEXIBLE AND RELIABLE iE htt A 


INTER - CONNECTION SYSTEM ~  aegaeeded 
—2 amps at 250 v. 


FOR MUL TI] - LINE circuirs me D.C. Contact resist- 


ance—1 milliohm. 
A reliable, rapid and fool-proof method Temperature range 
of inter-connection for multi-line cir- bed Fe to 40°C. 
cuits has now been achieved by Plessey 
Design and Development through the 
introduction of a range of standardised 
Plugs and Sockets. This innovation has 
made possible a unit method of con- 
struction so superior in operation that 
it has become standard practice within 
the electronic and light electrical in- 
dustries. Typical examples may be seen 
in television transmitters, radar assem- 
blies, telephone exchanges and railway 
signalling systems. 











The plug is secured 
in the socket by a 
central clamping 
screw. Cables are 
firmly clamped to 
avoid strain. Plug 
contacts are chisel- 
type blades which 
tend to make the 


This Publication is available on request plugs self-ejecting 


Manufacturing and Government Department Execu- from the socket on 
tives and design engineers who would like further 
information on these and other multi-way connectors 
should write for a free copy of Plessey Publication 
No, 741, 


disengagement. 


ILFORD, ESSEX, 
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MILLIAMPERES 


The Ferranti 3}° 
hermetically sealed instru- 
ment in steel case with fixing 
flange has received Design Approval 


from the Joint Service Radio Com- 


ponents Standardisation Committee. 


This instrument is designed to 
comply with RCS.231 and 
RCL (PROV) 231 
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I. D. S BOARDS 


catwung CORE BALANCE EARTH LEAKAGE PROTECTION 
E 
A triple pole 30 amp. IRONCLAD FACTORY PROTEGTION® 


7G 
Circuit Breaker with fer to Page 22° ‘ Electrical 


ccidents and oth 
jomerantécray | ENGLOSURES @ | 19%" 402 4 





INCORPORATING AUTOMATIC CIRCUIT BREAKERS IN EACH OUTGOING WAY 


UNIQUE for its Core Balance Leakage protection 
UNIQUE as an Ironclad distribution with automatic protection for normal over- 
loads and short circuits 

A typical multi-way UNIQUE on individual ways of power and lighting circuits with Earth Leakage 
protection for eurrent ranges of up to 15 amps. and up to 30 amps 

75 amp, board with on low and medium pressure circuits 

instruments, Indi- UNIQUE for factory circuit protection with Earth Leakage discrimination of 

0.$ amps. and 0.75 amps 

y . 

vidual panel isola UNIQUE for application to portable and transportable equipment, for industrial 

tors also available, 4 use, mines and quarries, cement works, and marshalling yard installations 

ENSURES PROTECTION TO PERSONNEL AND EQUIPMENT AS 

REQUIRED BY THE MINES & QUARRIES LAW 














(GREAT BRITAIN) LIMITED 





FARADAY WORKS * GREAT WEST ROAD « BRENTFORD « MIDDLESEX * Telephone : EALing 1171-6 * Telegrams: Siemensdyn ° Brentford « Hounslow 
BIRMINGHAM: TEL: MIDLAND 20862 CARDIFF GLASGOW: TELe CENTRAL O17) 


MANCHESTER: TEL’ CHORLTON 1467 ' MEWCASTLE TEL+ 286617 SHEFFIELD TEL+ 61564 


SPECIALISTS  <FR a ~YEARS— 


=_©) 
<meéter—eoaros = 
—=SWITCH-BLOCK S— — 
SWITCH-BOXES = 


ELECTRICAL —_ 
WOODWORK 


FIRST CLASS WORK « QUICK DELIVERY ~ COMPETITIVE PRICES ———— 
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4 DP INSULATORS 

IN SERVICE 
Post insulators 
in south Africa 


Photograph by courtesy of the B.T.H. Company (South Africa) (Pty.) Limted 


The 88 kV. Switchyard at Vierfontein Power Station of the Electricity 
Supply Commission (Rand Undertaking) is one of many for this 
Authority insulated with $.P.P. Posts of 4-units P.642. 


STEATITE & PORCELAIN PRODUCTS LTD. 


Stourport-on-Severn, Worcestershire. Telephone: Stourport I/!. Telegrams : Steatain, Stourport 
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Ashle Y,5 AMP. 


SOCKET-OUTLETS AND FUSED PLUGS 


FEATURES. To BS. 1363 where relevant. 
For ring and other circuits, as shown in “Ashley” 
Technical Data Sheet No. 1, free on request. 
Advanced technical design and robust construction 
with the best materials. Heavy contacts, and clearly 
marked terminals of ample cable capacity. Non- 
track socket-outlet base mouldings. Strong insulated 


SURFACE 
SK 15 Brown 
SK 16 Cream 

2%” 3q.x 14" body 
proj. 
Four fixing holes 

1 &” centres. Four 

knockouts, 





: 





covers or plates, with captive screws in matching 
finish. Surface and flush mounting types, the latter 
for B.S. 1299, or B.S. 1363 steel socket-outlet tapped 
lug boxes. Functional styling and excellent finish, 
brown or cream. Quality controlled. “Ashley” 
branded, guaranteed and reasonably priced. 


FLUSH 
SK 13 Brown 
SK 14 Cream 

3 i” sq.x %&” plate 
proj. Base proj. 
x 18" x 1%”. 
Two fixing holes 
2%’ centres. 





SOCK ET-OUTLETS (above). Safety shutters operated initially 
by plug earth pin acting on brass insert. Self-aligning socket-contacts, 


integral with terminals taking up to three 7/.029 cables. 


SURFACE 
SS 15 Brown 
SS 16 Cream 

3}” length x 24,” 
width x 14” body 
proj. Two fixing 
holes 3” centres. 
Four knockouts. 





FLUSH 
SS 13 Brown 
SS 14 Cream 

3%” sq.x %” plate 
proj. Base proj. 
j” x 2” sq. Two 
fixing holes 23’ 
centres. 





SWITCHSOCKET-OUTLETS (above). Description as of socket-outlets, with addition of 
A.C. single-pole slow-break switch movements, complying with 
B.S. 816. Heavy copper-inlaid-silver switch contacts. Smooth and 
positive action, controllably silent. “Ashley” Patent. 


FUSED PLUGS Fingergrip. Easily wired clamp terminals 
taking up to 70/.0076 conductors cut as one length. Visible earth 
connection. Adjustable saddle cable grip. Readily renewed 
B.S, 1362 cartridge fuse-link in silver-plated clips, 13 amp. rating 
supplied unless 3 amp. or 7 amp. specified. Large captive cover- 
screw, Neat and durable. 


For an“ Ashley” Fused Plug to be supplied with each socket-outlet, add“ P” to Cat. 
No. letters, 1.e., aa SKP 15, ete. 


CONNECT WITH 





ASHLEY ACCESSORIES LTD 
ULVERSTON, LANCASHIRE 

Phone: Ulverston 3333 Grams: Ashley, Ulverston 

- MEMBER OF THE “ASHLEY” GROUP 
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It has repeatedly been shown 
that D.C. tests will often indicate 
impending troubleinacable which 

has actually survived an A.C. 
test. Regular D.C. tests for high 
voltage cables provide informa- 

tion which permits a higher 
level of maintenance, and thus 
considerably lengthens the 
HERE ARE A FEW MORE of the without appreciably atiecting the ’ life of a cable. 
MANY ADVANTAGES offered by cable other than along the path 
pd meet ga D.C. Cable Testing of discharge. 
Equipment : , ' 
* Provides a highly sensitive check ats arene wl _ 


on the presence of moisture in time element, D.C., on the other 
cables, joints and terminations. hand, will usually fail a weak 


* A few milliamps of D.C. can cable, or induce signs of failure, Bulletin F/CT.1. contains full 
break down an incipient fault within five minutes. ' details of both transportable and 
' trailer-mounted equipments. 


$ Tircer Standard Telephones and Cables Limited 


RECTIFIER 
EQUIPME NT Registered Office : Connaught House, Aldwych, London, W.C.2 
Ci 


RECTIFIER DIVISION: Edinburgh Way, Harlow, Essex. 
Telegrams : Sentercel, Harlow 





Telephone : Harlow 2681! 
Registered Trade Mark 
Cc 








v 
\ 








cron 


fot hot water by 
electricity 


-YOUR CUSTOMERS WILL! 


There is a Sadia Electric Water Heater to meet every need 


Write for details to 
AIDAS ELECTRIC LTD . SADIA WORKS 
ROWDELL ROAD - NORTHOLT - GREENFORD - MIDDX 


TELEPHONE WAXLOW 2365 


Agents for Scotland 
W. Brown & Co (Engineers) Ltd, 89 Douglas Street, Glasgow C2 


Manufactured in S, Africa by 
Badia Water Heaters (Pty) Ltd, 3-5 Newton St, Village Main, Johannesburg 
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[500 SWITCHINGS 
PER HOUR 


with THE B.K.S. pi0.60 


60 AMP CONTACTOR 


Left: 
View of Unit 


Below: 
View of Housing 

















TECHNICAL FEATURES 


Solid Silver Contacts for 
Extra Long Life - Mini- 
mum of Working Parts Absolute Silence on A.C. 
Two Screw Fixing and Easy Wiring - No Maintenance 
Up to Two Auxiliaries - Neutral Terminal. This B.K.S. 
Contactor is of compact design and is ideal for reversing 
duty, lift work, control of industrial processes, and 
thermal! storage systems, etc. It can be supplied for 
panel mounting, in multi units in steel housings, or as 
motor starters. It is a precision built unit easily installed, 
and will give continuous duty, coupled with minimum 
servicing 

Please send for details to Dept. E.T, 


BRITISH KLOCKNER 
SWITCHGEAR LTD 


Head Office and Works CHERTSEY SURREY 
Telephone: Chertsey 2067/8 Telegrams: Switchgear, Chertsey 
MEMBER OF THE DORMAN & SMITH GROUP OF COMPANIES 


SALES OFFICES-—-LONDON: 125, High Holborn, W.C.1. Telephone: 
Chancery 6431 MANCHESTER: 22, Booth Street. Central 573% 
GLASGOW: 249, St. Vincem Street, Central 2479. BELFAST: 11, 
College Square, North. Belfast 24620. NEWCASTLE: 18, Closefieid 
Grove, Whitley Bay. Whitley Bay 24231. BIRMINGHAM: 74, Bury- 
ficld Road, Solihull. Solihull 3926. 
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All are made to specification ... 


There is one safe course ... use the cables 
which are not only made to specification 
but have had equal attention given to the 
unspecified details. To be sure, specify 


Paper insulated cables up to 
33kV to BSS or special requirements, 


ABERDARE CABLES LIMITED - ABERDARE - GLAMORGAN -° 
London Office: NINETEEN WOBURN PLACE, W.C.1. 
Associated Company: ABERDARE CABLES AFRICA LTD. 
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Fifty years’ sepitlice ‘i the didi ask gelled 
‘- towers, combined with modern research facilities, have shown that the 
Be bs waanatass tered Getogh coxumecr-fow Wore ers Sea 
gy « er ttc BS low initial investment and 
int 


cons aie : The Aeskge of eek oreta 
Gpogedlite tercerch end thocough vesting, sures the User of 


The most efficient means 
of heat transfer. 


The best balance between 
maximum performance, 
low initial cost, and 
minimum operating costs 


Uniform air and water 
distribution over the 
entire ground area. 


Maximum water surface 
exposed to the counter- 
flowing air. 


Minimum alr resistance 
from air inlet to outlet 


Minimum spray loss. 


Minimum pumping head 
for specific conditions 


Versatile operating 
characteristics for all 
weather conditions. 


Flexible arrangement of 
cells 


Simplified erection and 
lower cost through com- 
plete prefabrication. 


Sound structural design 
based on obtaining maxi- 
mum performance from 
the most economical use 
of selected lumber. 


Efficient mechanical 
equipment—giving years 
of trouble-free and con- 
tinuous operation 


Corrosion-resistant hard- 
ware 


Easily removable non- 
sagging fill and spray 
eliminators. 


A Foster Wheeler Cooling Tower is your best guarantee of a constant 
supply of cooling water for steam power plants, processing, air conditioning, 
or other uses. Regardless of size, the sdme engineering and construction 
excellence, the same attention to detail and the same quality of materials 
go into every Foster Wheeler installation. 


FOSTER WHEELER LIMITED 


ISTER WHEELER HOUSE, 3 IXWORTH PLACE, LONDON 5.W.3 
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IMMEDIATE SUCCESS OF NEW 
MARKETING IDEA PROVES THAT FOR 


OUTSTANDING VALUE 


THERE IS NOTHING TO EQUAL THE 


ATLAS Fopular: rack 





the ATLAS Popular =~" 


5 ft. fitting, Atlas 
WHITE tube & gear 
™ COMPLETE 


From drawing board to tax paid 


best seller in three months and 

production stepped up to meet the 

demand — that is the convincing record of 

the Atlas Popular pack. Its unique appeal lies in its — 
contents:—a sturdy § ft. Batten fitting; an Atlas 80w. Double-life a 
White tube — remarkably efficient and readily accepted for its unique ~ 
colour in almost any lighting scheme; all control gear, including Atlas 80w. 

universal starter switch and Atlas Class “A” choke, tapped for 200-240v. A.C.; and a 


suspension set easily fitted to any ceiling point. The fitting is wired ready to instal. 


The pack simplifies stocking and can be obtained from your usual supplier without delay. 


Thon) 


THORN ELECTRICAL INDUSTRIES LTD ATLAS LIGHTING DIVISION 233 SHAFTESBURY AVENUE LONDON Wc2 





IGRANIC 


CONTROL GEAR 
FOR INDUSTRIAL 
CONTROL PROBLEMS 


For over half a century Igranic engineers 
have worked with the technicians of many 
industries to meet their specialised needs 
in motor control—to devise new control 
methods and equipment to do things faster, 
better and at a lower cost; and throughout 
the world igranic motor control gear is 
faithfully serving important installations in 


this way. 
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CONTROL GEAR FOR PAPER PLANT 


One of the Hydropulpers in the modern pulp 
preparation plant at Empire Paper Mills, Green- 
hithe—the first plant of its kind to be erected in 
this country—designed and constructed by 
Black, Clawson International, Ltd. and equipped 
throughout with Igranic control gear. 


Illustrated above is the Igranic centralised 
control desk which enables a constant watch to 
be kept on the performance of the whole plant. 


IGRANIC ELECTRIC CoO., LTD., BEDFORD 


EXPORT DEPARTMENT: 191 VICTORIA STREET, LONDON, S.W.| 





CARDIFF EAST ANGLIA LEEDS 


SHEFFIELD 


BIRMINGHAM BRISTOL 
MANCHESTER NEWCASTLE 


A METAL INDUSTRIES GROUP COMPANY 


MI 


BRANCH OFFICES :— LONDON 








Electrical Times, 14 April, 1955 


from Industrial 











{| 





Cabling... 








B : C C WORLD DESDE SIP 


to Busbars 





BRITISH INSULATED CALLENDER’S CABLES LIMITED. 
21, BLOOMSBURY STREET, LONDON, W.C.|I 
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Me perfec, 
INSULATION 


FOR ELECTRIC MOTORS 
OF ALL SIZES 





it. Vuleanisedbrelid “= 
en 


MAKERS OF ‘CASTLE’ VULCANISED FIBRE SHEETS, RODS, TUBES, LEATHEROID, CONTAINERS AND COMPONENT PARTS 
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BRIGHTRA 


A new grade of nickel- 


chronuum resistance material 


The Brightray series of alloys has 
been extended by-the addition of 
Brightray ‘H’, developed for 
electric furnace resistors operating 
at temperatures between 1150 
1250 C. It has been under test in 

the laboratory for several years 

and has proved successful in 
several metallurgical heat- 
treatment furnaces and for 

the high-temperature firing 


of pottery. 


*Registered Trade Mark 


HENRY WIGGIN & COMPANY LIMITED 


Would you like a handbook . . . containing 
complete data on electrical resistance 
materials, and a new leaflet on Brightray ‘H’ ? 
We will gladly send them free of charge 

on hearing from you on your business letterhead. 


* Wiggin Street - Birmingham 16 
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CONTROL GEAR 0to measure 


The BELMOS method of unit construction using standard components, 
provides SPECIAL switchboards at a price which compares favourably with 
a heterogeneous collection of unmatched units, as many interconnections are 
eliminated and installation costs reduced. Pleasing in appearance, BELMOS 
SWITCHGEAR AND MOTOR CONTROL GEAR is reliable in service. 


+ NAR te PEN. Byes 


9 pre ty is Se la 
Se ope 


It is not surprising, therefore, that an ever increasing number of en- 
gineers specify CONTROL GEAR BY BELMOS. 


company limited 


SAUNA R KOCH 


toNnNoon o £2686 COLUMBIA HOUSE ALLOW YCH LONOON we 








44 Electrical Times, 14 April, 1955 


EMMA MAAAMAAMMA ANGER AAA EAAKAAAAA AAA AAA AAEM A EE A AK EAH 


SETETTSAASAAEETRAAAASTSKETESSSTSRATSET TRRASRRESRRREE 


floodlighting 


UTOMATICALLY controlled 


Floodlighting is but one of the host of appli- 
: : p : I'ype MSSP with solar dial for 
cations which Venner time switches control. A automatically adjusting on and off 
Electrically wound, synchronous (with or times to allow for sunset and sunrise 
variations. 

without spring reserve), and up to 35 days 

hand wound switches are in use on the high- For further information write for 


leaflet ETI. 


ways, in industry and in the home. 


VENNER LIMITED, KINGSTON BY-PASS, NEW MALDEN, SURREY. 
Telephone : MALden 2442, 


TIME SWITCHES 


Associated Compenies ; Venner Accumulators Ltd., Venner Electronics Ltd 
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PD, (Fis - his track! 


He comes up to town on the 8.15 in the morning and catches the 5.20 for p & G Batteries 
for 


home at night. But what he does not know is that P & G is watching over 
him. For P & G Batteries provide the current for switchgear operation and 
supervisory control on his railway line. The 60 years of P & G experience 
cover a vast and varied field in electricity supply—including batteries for SWITCH TRIPPING 


SWITCH CLOSING 


ting stati d substations, railway electrificati k, 
generating stations and substations, railway electrification work, emergency EMERGENCY LIGHTING 
lighting, telephone electricity supply. If you have a project, discuss it with 
our specialists. Our 3-point service covers (1) Technical Advice and Specifi- 
cation (2) Equipment and Installation (3) Regular Inspection and Report. 


Pritchett & Gold and EPS. Co. Ltd 
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The ups and downs, the haps and hazards, 


of hasty Switchgear manufacture are not for us. A large amount of time 







and money is expended in our Chelmsford works to ensure that 


all Crompton Parkinson Switchgear is of the highest quality and dependability it 







is possible to attain. Our testing station is one of the most modern in Europe 





and is the main reason why C.P. Switchgear very rarely returns for adjustment. 










(rompton Darkinsor 


A good name for Switchgear 






<p 


evecranca tvirmet] CROMPTON PARKINSON LTD - CROMPTON HOUSE » ALDWYCH - 








LONDON - W.C.2 » TEL: CHANCERY 3333 





THE SWISS ARE EXPERTS 
AT WATCH MAKING 


Who can doubt it? Even so, the finest time- 
piece may occasionally be in need of repair. 
Similarly, faults can develop in the best conceived 
system of electrical wiring. And much incon- 
venience it causes when cabling is housed in barrel 
conduit of the ordinary type. CHANNEL 
CONDUIT, on the other hand, makes the over- 
haul of faulty circuits a routine task—for the 
patented capping springs off without difficulty, 
allowing quick access to the wiring layout. Rust- 
resisting and vibration-proof, CHANNEL CON- 
DUIT costs less to buy, install and maintain than 
any other form of trunking. It is extensively used 
by Industry and Government Departments. Sizes 
stocked range from 4” x 4” to 1” x4”, and full 
details may be had by requesting a copy of 
pamphlet No. R.A.41, 


THE CHOICE OF THE EXPERTS 


CHANNEL CONDUITS LTD., 
Il, Victoria Street, London, $.W.|, 
Telephone: ABBey 2027/8 
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AS.TA. TESTED SWITCHGEAR 


Complying with B.S. 116: 1952 


“ELLISON” 11 kV. 250 M.V.A. SWITCHGEAR 


has vertical isolation, withdrawable type circuit breakers, are control devices and safety inter- 
locks. Flush mounted instruments add to the clean appearance. Closing is by hand, spring or 


solenoid. Separate isolator units can be supplied for ring main control. 


| ~“O- 
you cAN RELY on AN ELLISON propuct |Reagnoaaunegn i° 


Regd. Trade Mark i BIRMINGHAM ENGLAND 
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Complete Steam 
Generation Plant 





Maximum efficiency in Industry calls for 
maximum efficiency of steam generation 
plant. Vast experience in this sphere of 
engineering enables IC to design and 
construct outstanding plant either for the 
giant power station or the small boiler 
house 


=». 
Enterprising Engineering by . ‘. : — 
’ * on ACME! ap ng a 


INTERNATIONAL COMBUSTION LIMITED 
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London Office: Nineteen Woburn Place, W.C.1. Tel: Terminus 2833 


Works: Derby, England; Port Elizabeth, South Africa; Sydney, Australia 
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COAL FOR NEXT WINTER 

The prolonged winter, which has had a welcome effect in 
boosting the sales of electricity, has produced a serious decline 
in the level of stocks of coal at power stations. These are 
down to little more than 35m tons, officially estimated as 
26 winter days consumption. Not since 1951 have stocks 
been so low—then they had fallen to 2°5m tons after another 
difficult winter—and the question of build-up must be 
attracting the serious attention of those in authority. The 
minimum acceptable total for the beginning of next winter 
will be 65m tons, but something above this is desirable to 
guard against difficulties from another long drawn out winter. 
Thus a build-up of at least 3m tons during the summer months 
is required, and past experience shows that this can only be 
achieved by special efforts on the part of the mining industry, 
backed by reasonable luck with the summer weather. The 
fact that coal production in the first quarter of this year is 
over a million tons down on the same period of 1954 suggests 
that there is only a slight chance of the required special effort. 
Moreover, there is now little possibility of a significant 
increase in the output of open-cast coal acting as a life line, 
as it has done before. Coal imports, already in hand, will 
have to fill the gap; an expensive procedure, but not readily 
avoidable. Some slight relief can be expected from con- 
versions to oil-burning which the C.E.A, has made possible 
in some of its stations, but this contribution is not expected 
to grow considerably until the winter of 1956-57; similarly, 
nuclear generation will not be saving much coal next winter. 


WARNING ON CABLE RATINGS 

The long-promised E.R.A. revision of paper cable ratings 
has already achieved the distinction of mention in a British 
Standard before being made public; now it appears likely to 
become the centre of a controversy, again before it has been 
issued to the engineers who await it. On a later page will be 
found a statement issued with exceptional unanimity by all 
British manufacturers of p.i. cables (not only members of 
the C.M.A.). The point at issue concerns the thermal resist- 
ivity of soils (g). In previous E.R.A. reports on cable ratings, 
a value for g of 120 thermal ohm-cm has been adopted as 
a basis for all tabulated ratings, and a specific rating for all 
types and sizes of p.i. cables has thus been available, with 
provision for modification when soils of known, different, 
thermal resistivity were, involved along the cable route. 
Now confusion is threatened because it is proposed to 
tabulate as well the higher current ratings permissible when 





600 


g=90. The cable manufacturers maintain, and their 
warning should certainly be heeded, that g= 120 is the 
lowest safe presumption for unknown conditions, par- 
ticularly having regard to soils likely to be encountered 
in this country. In this respect it should be noted that 
the new tables will in any case up-rate existing cable 
designs, for in preparing them permissible operating 
temperatures have been increased by 10°C. 


THROTTLING SOLID FUEL 

We have always viewed with suspicion the recom- 
mendations made for minimum ventilation in living 
rooms. They seem to leave behind an odour of solid 
fuel; a feeling that necessity has been made a virtue. 
Now, however, that open fires fitted with throat 
restrictors are appearing on the market and a closer 
control is possible on the heat-wasting excess air, 
perhaps we may see some grading downwards of sug- 
gested requirements. Recently a series of tests on such 
fires was conducted under practical living conditions with 
rates of ventilation below the standard given in the 
Egerton report and such figures excited no comment. 
Unfortunately ventilation has always been viewed with 
an eye on the chimney, with its excessive up draught. 
Certainly the subject has not been studied by the elec- 
trical industry from the standpoint of a room without a 
chimney, simply because this major fuel industry has not 
facilities for scientific investigation in this field. Even 
today the industry is not devoting sufficient attention to 
heating in the home. Close investigation is given to 
floor heating and other attractive methods, but the 
humble two-bar fire and the convector also, are allowed 
to be sold over the counter with far less guidance to 
The 


the user than is given with a packet of detergent. 
time is overdue when the industry should have its own 
utilisation research programme with a view first to 
determining and then to showing the consumer how he 
can get the best use out of the appliances available 


UNEXPECTED DIVIDENDS 

That a really good plan often exceeds beyond expec- 
tation is a common experience, but the idea took on 
a new twist in an address delivered recently by Sir 
Claude Gibb at a course organised by the Incorporated 
Plant Engineers. He told the story of the replanning 
of a foundry; fourteen different plans were considered 
before a final decision was made, and the whole 
operation was aimed solely at improving conditions so 
that the required recruitment of labour was obtained. 
No saving in cost was expected; and yet, in the event, 
there was such a reduction of wastage as a result of 
better working conditions, that the change proved 
financially profitable as well as effective in its prime 
purpose. How often can this sort of experience of the 
effect of better working conditions be repeated on a 
smaller scale than the half a million pounds approvch 
involved here? It is certainly a result to be expected 
quite widely when electrification of industrial processes 
is tackled whole-heartedly, with the cleanliness of motor- 
isation backed up by the encouraging brightness offered 
by an enthusiastic approach to replanned lighting. 
Unfortunately, it is never possible to place a figure on 
such savings when a cost estimate is being prepared for 
a new scheme, and presentation of the idea, which may 
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swing the decision between acceptance and rejection, 
depends on the salesmanship of the engineer presenting 
the plans. In this respect, it is worth while bearing in 
mind the E.D.A. series of films on productivity, for 
they are effective in bringing out the incidental as well 
as the direct advantages of electrification in a way 
calculated to impress the men who hold the purse 
strings. 


PRINTED CIRCUITS TAKE EFFECT 

The Radio Component Show, to be held next week 
in its accustomed venue, Grosvenor House, promises as 
our review on a later page shows, to be even more 
packed with interesting exhibits than in previous years. 
Particularly interesting is the advance shown in printed 
circuit applications. Examples of this technique have 
of course been shown for some years now, but in the 
coming exhibition there is much increased attention to 
this type of construction, notably in the form of special 
connectors, accessories and materials for use with 
apparatus built up on the basis of the printed circuit. 
It seems that after prolonged gestation, the printed 
circuit is to come into use on a large scale, its possi- 
bilities having been satisfactorily demonstrated aad its 
limitations revealed as not being crippling. As we have 
remarked before, there is no intrinsic reason why 
printed circuits should not be used for many appli- 
cations outside the telecommunications field, provided 
the circuit involved is required in large quantities. The 
main disadvantage at present is that application to 
suitable existing equipment effectively, requires a com- 
plete re-design of layout and assembly. 


JOURNEY INTO SPACE 

To the reader of science fiction, the fourth dimension 
holds something of the same esoteric mystery as the 
square root of minus one. The physicist, however, 
thinks of this unnatural concept as spacetime, while to 
the mathematician it is merely an extension from three 
to four parameters. In his recent LE.E. paper on high 
speed analogue computors, Dr MacKay complicated the 
situation even further by describing a cathode ray tube 
presentation which achieved the apparent paradox of 
producing a four dimensional] picture on a two dimen- 
sional surface. This was not achieved by any abstruse 
physical deduction but simply by the arbitrary intro- 
duction of an extra reference axis, additional to those 
ordinarily required to specify three dimensions in a 
conventional reference frame. Reduced to such terms, 
much of the romance vanishes from the idea, though the 
sight of a projective picture of a “tesseract”—which as 
far as can be described, is a four-dimensional cube— 
must cheer the mathematical heart. The system is not 
confined to such simple shapes: any body which can be 
specified by four components may be made to appear in a 
projected view. But the situation becomes even more com- 
plex if as suggested in the paper, two tubes are used with 


eo 


a small artificially introduced displacement of the “x 


components. Through stereoscopic 
spectacles the viewer can then obtain 
an appearance of depth although the 
consequent three-dimensional pre- en 


sentation of a four-dimensional object 
must be more than a little confusing. 
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The Measurement 
of High Voltages 


PART I—Alternating and Direct Voltage 


By P. R. HOWARD Bsc. (Eng.) A.M.LE.E. 


the increasing use of high-voltage by electrical engin- 

eers and physicists, such as in the development and 
use of d.c. generators of the Van der Graaff type for atomic 
research and the production of high-energy X-rays, necessi- 
tates extensive research upon high-voltage phenomena. This 
is mainly concerned with the flashover voltages of such 
things as insulators and bushings, and with the property of 
electrical strength—that characteristic possessed by solid, 
liquid and gaseous’ dielectrics which permits electrical 
equipment to withstand voltage. 

In most dielectric breakdown tests the peak amplitude of 
the applied voltage is the factor which determines break- 
down and for most industrial tests a high degree of accuracy 
is not important (+ 5%); however, in cases involving the 
investigation of the fundamental breakdown processes in 
dielectrics, accuracies better than 1% are usually required. 
For measurements concerned with power dissipation, the 
effective (r.m.s.) value of voltage is significant. The deter- 
mination of such quantities as the ratio and phase angle 
errors of potential transformers calls for the measurement 
or comparison of voltages to a high degree of accuracy 
(of the order of 1 part in 10%), 

The most satisfactory of the less elaborate methods for 
the measurement of peak and effective values of sustained 
alternating and direct voltages up to 1,000 kV (effective), 
and their sources of error are considered in this article; 
electronic, generating and other advanced forms of electro- 
static voltmeter are, however, excluded. 

The various measuring techniques may be classified as 
follows: 

1. Transformer ratio method; 
2. Potential divider methods; 
3. Current measuring methods; 
and 4. High-voltage instruments (sphere-gaps and electro- 
static voltmeters). 


Tie rapid advance in high-voltage transmission and 


Transformer Ratio Method 

Using the transformer ratio method, the effective value 
of the secondary voltage of the high-voltage transformer 
is determined from the measurement of the primary supply 
voltage using dynamometer instruments, and an assumed 
transformer turns ratio. The accuracy of this arrangement 
is poor unless the transformer has good regulation, or a 
series of transformer ratio curves are available for a num- 
ber of load and power factor conditions. Some trans- 
formers are designed with a separate voltmeter coil, situated 
at the earthed end of the high-voltage winding and having 
a number of turns which is a definite fraction of the total 
number of turns on the secondary winding. This method 


*Mr Howard is with the National Physical Laboratory, Teddington 


cannot be used with a cascade arrangement of transformers 
and the accuracy is only of the order of | or 2%. 

If the peak value of voltage is required, the “form factor” 
of the secondary waveform must be determined under 
actual load conditions. 


Potential Divider Methods 


In such methods the total voltage is applied to two un 
equal impedances (resistors, capacitors or inductors) con- 
nected in series and the fraction of it appearing across the 
low valued impedance is measured by an instrument draw- 
ing negligible current, such as an electrostatic voltmeter; 
this instrument records effective values of voltage. Peak 
values of alternating voltage may be obtained, using the 
same instrument, by measuring the rectified voltage across 
the low-voltage impedance. With direct voltages a resistor 
divider must be used but the electrostatic voltmeter may 
be replaced by a potentiometer, 

The measurement of the voltage appearing across the low- 
voltage arm of the divider can be made with high accuracy 
since it is possible to obtain electrostatic voltmeters which 
can be read to within | part in 104. The main difficulties 
with the measurement of high-voltages (in excess of 5 kV) 
are associated with the design of the high impedance section 
of the divider; the various types are now discussed, 


Resistor Dividers 


Resistor dividers may be used with alternating and direct 
voltages, and have the advantage that the ratio may be 
calculated from component values measured on a simple 


Above is shown an Abraham-Villard Voltmeter (Everett Edgcumbe) 
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Fig. |. Modified Carey-Foster Bridge for the measurement of resistance 
and phase angle 
direct voltage bridge at low voltage. The various dis- 
advantages arise from errors owing to self-heating, corona 
discharges, leakage currents over various supports, and 
under alternating voltage conditions from phase angle 
errors resulting from stray-capacitance effects. 
Non-inductive resistors of the wire-wound type can be 
constructed with negligible self-heating errors but gener- 
ally they are somewhat bulky, and for practical purposes 
the voltage limit is usually in the region of 100 kV; one for 
1-4 MV has been constructed by the National Bureau of 
Standards, Washington. An elaborate 50 kV resistor for 
direct voltages, in which leakage and corona errors are 
eliminated, has been described by Rymer and Wright’; 
the accuracy claimed was 1 part in 10%. Davis? has 
described in detail the construction and theory of a shielded 
resistor for a.c, work up to 60 kV; the accuracy of resistance 
measurement and phase-angle errors under all conditions 
of use were within 0-05% and 2x 10 (radian) respectively. 


High Stability Resistors 

If lower orders of accuracy can be tolerated, a divider 
can be constructed from “high-stability” resistors having a 
helical conducting track deposited on a ceramic former; 
single 1,000 megohm units (approximately 18 in. long and 
2 in. diameter), immersed in transformer oil in an insulating 
tube (R.B.P.T. or “Perspex”), will measure 100kV_ with 
an accuracy of approximately |1—2%. The manufacturers 
quote temperature and voltage coefficients for these resis- 
tors as ~—007%/°C and —0-002% to ~—0-3% per volt 
per inch of length of resistance path; this means that a 
resistance change of from —0:2 to —3-0% is likely upon the 
application of 100 kV (the length of the resistance path is 
approx, 1,000 in.). The normal power rating is 90 W, and 
if this is not exceeded with the resistor immersed in oil 
heating effects can be ignored. Experience has shown that 
it is possible, with careful selection, to obtain units with 
voltage coefficients which are not significant. The stability 
of a unit over a range of alternating voltages, and indeed 
of any resistor, may be determined by means of a modified 
Carey-Foster bridge circuit, shown in Fig. 1; the ohmic 
value is given by the relationship M,/cr, and »M,/r 
gives the phase angle of the resistor in radians, Resistors 
for higher voltages may be constructed by connecting, as in 
the case of the wire-wound types, a number of units in 
series; immersion in oil severely restricts corona currents, 
and leakage currents over the insulating tube may be pre- 
vented from entering the measuring circuit if guard-rings, 
connected directly to earth, are fitted and no connections 
are made between the tube and resistor units at points other 
than at the two extremes (Fig. 2). 

In a practical arrangement, elements of a divider have 
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capacitance to earth and to the high-voltage conductor; 
this introduces, under alternating voltage conditions, an 
apparent change in the value of the resistance as indicated 
by the current at the earthed end of the resistor, and a 
phase angle error. If these capacitances are assumed to 
be uniformly distributed along the length of the resistor, 
then the current at the earthed end in the two cases is 


respectively 
: V jocR Tw*c?R? 
pe ff scl ae 8 
jocR 


‘ V w*c?R2 
and i=_( 1+ 3 35 , ees ) 


where c (in farads) is the distributed capacitance and w= 
2nf where “f” is the frequency. 

In the first case the phase error is 1/6wcR (current lagging 
applied voltage), and in the second | / 3wcR (current leading). 

2e2R2 

The errors in the magnitude of the current ne —a 

Tw*e?R? 
t 90 
capacitance between the resistor and high-voltage con- 
ductors. Generally earth-capacitance predominates, but it 
is possible to obtain a combination of both effects to give 
zero magnitude errors; this condition reduces but does not 
eliminate the phase angle error. The shielded resistor 
described by Davis? adequately deals” with this problem 
by enclosing sections of the high-voltage arm of the divider 
in metal screens maintained at the mid-point potential of 
the sections they enclose, A less elaborate method of com- 
pensation for earth capacitance effects makes use of a large 
plate fitted to the high-voltage end of the resistor. Perfect 
compensation is achieved when the capacitive voltage distri- 
bution along the resistor is uniform; Howard’, in dealing 
with the problem under impulse voltage conditions, found 
it necessary to use a conically shaped electrode, 

As an example of the effect of earth-capacitance, con- 
sider the apparent change in resistance associated with 
single-unit 200 and 1,000 megohm resistors of the carbon 
track type. The capacitance of a cylindrical column is 
"es 4rkel 
approximately (2 logel/t —loge 3) 
length and radius of the column respectively in metres and 
ky is the permittivity of free space (=8°854 x 10°!? farad/m). 
Hence for single units standing on an earthed plane and 
w*c?R2 
180 
resistance are —10% and —0-4% for 1,000 and 200 megohm 
resistors respectively; the measured change for a 200 
megohm unit is —0-1%. The discrepancy between the mea- 
sured and the theoretical errors could arise either from an 
error by a factor of 2 in the calculated capacitance owing 
to the assumption of uniform capacitance distribution, or 
from some capacitive coupling with the high-voltage con- 
ductor during the practical determination. With an 18 in. 
diameter plate fitted to the top of the resistor the measured 
error is—001%. The errors increase very rapidly as the 
number of units increases (much greater than the square 
of the number of units) and therefore with several units 
in series alternating voltage measurements are not practic- 
able unless arrangements are made to compensate for 
earth-capacitance. 


Capacitor and Inductor Dividers 


Capacitor dividers can only be used for alternating volt- 
ages. Compared with resistors, they have the advantages 
that they consume no power, are more easily shielded from 
extraneous capacity effects, and can be used at higher volt- 
ages and frequencies than any other form of divider. Com- 


and ; the greater error exists when there is 


F where / and r are the 


using the expression , the theoretical changes in 
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pressed-gas loss-free capacitors (capacitance approximately 
50 uF) have been constructed for working voltages up to 
900 kV (effective); capacitors for 900, 500, 250 and 120 kV 
(effective) are shown in Fig. 3. With dried and sealed mica 
capacitors forming the low voltage arm, the ratio of the 
divider is constant up to the flashover voltage of the high- 
voltage component, and the phase angle less than 5 x 10“ 
radian. 

The high-voltage arm can consist of a chain of low- 
voltage capacitors in series; the cost would be less than 
that of a precision compressed-gas capacitor but with the 
disadvantages of stray capacity effects, and increased losses 
owing to corona which would be difficult to eliminate with- 
out the provision of expensive metal shields. There are the 
same drawbacks with the use of spheres gaps as capacitors 
unless they are shielded, and are made corona free. 

Inductor dividers are fundamentally voltage transformers 
used with dynamometer instruments; they can be designed 
to have a ratio constant to within 0°1%, and a phase angle 
error of less than 0°001 radian over a wide range of voltage 
and frequency. Insulation problems associated with high- 
voltage winding limit the working voltage for these trans- 
formers to the region below 100 kV. 


Measurement Circuits 

The measurement of direct and alternating voltages with 
a resistor divider and an electrostatic voltmeter, presents 
no problems other than those associated with the divider. 
When a capacitor divider is used for alternating voltages, 
errors can be introduced by residual charges appearing on 
the divider components; this source of error may be elimin- 
ated by shunting the low-voltage arm of the divider with a 
high-resistance leak, usually in the region of one megohm 
The effect of this resistance is to make the divider ratio 


c, +c, , ae 
C, ~ 2fwR, (c, +c.)]? 


instead of the simple expression (c,+c.,)/c,; invariably 
c, is much greater than c, and the error term becomes 
I /2w?c,?R 2. 

Davis et al.4 developed a circuit for the measurement 
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Fig. 3. Loss-free compressed gas capacitors for working voltages of 900, 
500, 250 and 150 kV (effective). Photo supplied by Kandem Electrical Ltd. 
on behalf of Hartmann and Braun AG, Frankfurt am Main 


of effective and peak values of alternating voltage; a 

thermionic rectifier used in conjunction with a 200 V 

electrostatic voltmeter measures the peak value, The volt- 

meter circuit is shown in Fig. 4. When accurate measure- 
ment of the voltage peak is required allowance must be 
made for errors arising from: 

(a) the shunting of c, by R,; 
1/2we,?R,?. 

(b) the valve capacitance (cy); this causes the fraction of 
the peak value of the supply voltage to be: 

=e 1-2 ete | instead of that given by the 

c, 

! t c, 

(c) the leakage resistance R, across the peak voltage 
section. Under equilibrium conditions, the charge 
dissipated via the leak R, per cycle must equal the 
quantity of electricity passed by the rectifier at succes- 
sive occurrences of the peak of the supply voltage. 
The equilibrium current V,/R, flows through the 
resistor R, which is connected across the condenser c,, 
the measuring arm of the divider. This arm conse- 
quently acquires a direct voltage V,R,/R, which 
lowers the voltage applied to the low-voltage arm by 
this amount; the error is thus R,/R,. The effect on 
the peak value owing to the quantity of electricity 
supplied via the rectifier is dependent upon V>, the 
valve characteristics and the wave-form of the supply, 
Davis et al. show how this latter error may be 
obtained. 

For the various errors to be limited to 1 part in 10%, 
c, and c, > 10° cx, R, 10) R,, 2w’c?,R,?_ > 103, and 
for the same order of error arising from the valve charac- 
teristics R, must be in the region of 6,000 megohms. 
Typical circuit constants were c,=10 to 45uyF, ¢,=0-2yF, 
R,=1 megohm and R,=6,000 megohms. This method is 


this error is approximately 


simple expression : 





Thermionic diode 














ii ” Electrostatic voltmeters 


Fig. 4. Circuit for measuring peak and effective valves of alternating 
voltage using capacitor divider (Davis et al*) 


very accurate, and is independent of frequency and wave 
form; however, it is not possible, with this accuracy, to 
measure decreasing voltages since its time constant (R,c,) 
is too great. The reservoir capacitor ¢, was intentionally 
made large so that the fall in voltage on it owing to the 
leakage current through R,, during the non-conducting 
period of the rectifier, was negligible; this made the cal- 
culation of the valve characteristic error easier. The time- 
constant can be made smaller if reduced accuracy can be 
tolerated; however there are no other means of estimating 
the error than by using the theoretical treatment detailed 
by Davis et al. Rabus* gives details of a similar instru- 
ment which records the effective value, and the peak values 
of the positive and negative half-cycles, 

When ¢, is infinite (Fig. 4), the circuit represents one 
measuring the rectification of the whole voltage without 
a divider, Small rectifiers are now available capable of 
withstanding very high-voltages and this modification is 
suitable for power and radio frequency voltages up to half 
the peak inverse voltage of the rectifier. If a high-voltage 
electrostatic voltmeter is not available, the rectified voltage 
may be measured by recording the current through a high 
value (say R,=200 megohm) resistor. This circuit is shown 
in Fig. 5. The valve capacitance introduces an error of 
»¢x/c,. When the voltmeter is used in conjunction with 
a power supply which is capacitance coupled to earth, such 
as the output of a high-frequency generator using a “Col- 
pits” circuit, it is necessary to connect the voltage source 
to earth via an ohmic impedance; as in the case of the pre- 
vious instrument this introduces an error—R,/R,. 

A simple, frequency independent, peak voltmeter with an 
accuracy of approximately 1 or 2% makes use of the 
striking voltage of a neon tube asa reference quantity. 
This circuit was first developed by Ryall® and uses a neon 
lamp shunting the low-voltage arm of a capacitance 
divider, The low-voltage capacitor, which is variable, is 
adjusted until the neon lamp “strikes”; under these con- 
ditions : 

(Peak value of supply voltage) 
=(Striking voltage of neon) <(1+c,/c,) 
where c, =capacitance of the high-voltage arm 

and c,=capacitance of variable capacitor, and the 

capacitance of the connecting leads and neon 
lamp. 

Extreme care must be taken to screen the lamp from 
electrostatic fields, and the low-voltage capacitor (c,) should 
also be placed in an earthed metal box. Obviously the 
accuracy of the method depends upon the accuracy with 
which the striking voltage of the tube can be determined, 
and on the long time stability of the tube. The method 
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does not permit continuous voltage measurement and for 
wide range measurements with a single high-voltage capa- 
citor a number of calibrated low-voltage capacitors are 
required. 


Current Measuring Methods 

Methods employing the measurement of current at the 
earthed end of a high-impedance are analytically indistin- 
guishable from potential dividers. With a series resistor, 
the electrostatic voltmeter of the divider circuit may be 
replaced by dynamometer, moving iron or thermal! instru- 
ments for alternating voltages (effective value), and with a 
moving coil instrument for direct voltages. The same con- 
ditions, previously mentioned, govern the design of the 
series resistor. 

The most important measuring circuit in this category 
makes use of a high-voltage capacitor. The method, first 
described by Chubb and Fortescue’, measures the recti- 
fied charging current with a moving coil instrument; the 
circuit is illustrated in Fig. 6. 

If the rectifier impedances are small compared with that 
of the capacitor, the instantaneous current (i) flowing in 
the circuit is c de/dt where e (e=Emax sin 2zft) is the 
instantaneous value of the supply voltage. The total charge 
flowing through each rectifier per cycle is / idt=c / de 
where the integration is taken during the part of the cycle 
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Fig. 5. Peak Voltmeter for direct measurement of high alternating voltages 


when de/dt has one sign only (positive for one rectifier and 
negative for the other). 


a | 3T/2 7 
Thus we idf=mean current through instrument. 


T/2 


r/2 2 | 


-R 31/2 92 « 
= TH), =~ COS-ar. t dt=2fcEmas. 
2 J ri I 
Errors can arise from 
(1) the moving coil instrument not recording mean 
current. Some instruments do not read the same 
with direct current and with rectified alternating 
current and therefore calibrations should be made 
with the latter current form; usually this error is 
negligible. 
(2) valve characteristics 
and (3) voltage waveform. 

Using thermionic rectifiers in the circuit a small current 
circulates with zero capacitance current i.e. zero anode 
voltage on the valves, and consequently the valve in series 
with the instrument will pass a quantity of electricity greater 
than that passed by the capacitor. This defect can be 
avoided by biasing the valves; this is usually achieved by 
inserting a single dry cell battery in the circuit between the 
points A and B. If a bias voltage cannot be provided, the 
error owing to the circulating current will be negligible if 
the total mean current is 10—20 times greater than the 
circulating current. Another essential accuracy requirement 
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is for all positive current to pass through one rectifier and 
all the negative current through the other. With thermionic 
valves the ratio of back/forward resistance is very high 
and therefore there is negligible shunting by one rectifier 
of the other, however, it is sometimes convenient (essential 
for high frequency work) to replace valves by germanium 
diodes. There are no standing current problems with these 
diodes, but the ratio of back/forward resistance is usually 
low unless they are specially selected; it is possible to obtain 
diodes with back resistances of 500 kilohms at 260 V and 
500 ohms forward resistance at 1 V. The error where the 
ratio is greater than 200 would be less than 1%. 

Since the charge flow through each rectifier is ¢ /de, 
where the integration is taken for one sign of de/dt, 
serious recording errors are introduced if there are 
subsidiary peaks on either or both half-cycles of the 
voltage wave. With a waveform shown in Fig. 7 
the measured voltage is [(e,—e,)+(e,—e,)+(e,—e,)] or 
[(e, —e,) +(e, —e,) +(e, —e,)] instead of (e,—e,). With 
unequal positive and negative peaks the instrument records 
the mean value of the two peaks. To ascertain whether 
this method can be used, the waveshape should be first 
examined with an oscillograph using the high-voltage 
capacitor as one arm of a voltage divider. A further 
disadvantage of this method is its dependence upon 
frequency. 

The rectified capacitor current method can be conveni- 
ently used for high-frequency measurements with one 
further limitation. With high-frequency conditions, the 
stray capacitance across the rectifiers must be small; the 
“forward” resistance of a rectifier is not only shunted by 
the “back” resistance of the second rectifier but also by the 
capacitance between the low-voltage end of the capacitor 
and earth, including the self-capacitance of the rectifiers. 
For this reason thermionic valves with heater transformers, 
etc., must be replaced by crystal valves of which there 
are now several types, probably the best-known being the 
germanium diode. 

If R is the effective “forward” resistance of the rectifiers 
and c, the stray capacitance in parallel with them then 
the error owing to capacitance shunting is given by 
(1+we,2R2)!; for an error of 1%, we¢,R should not 
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Fig. 6. Peak Voltmeter using high voltage capacitor 


exceed 014. If the frequency is | Mc/s and c,=10 pyF, 
the forward resistance should not be greater than approxi- 
mately 2,000 ohms—not an impossible requirement; at 
higher frequencies the problem of capacitance shunting 
is serious. Bowdler® discusses the use of the method for 
measuring voltages at 600 Mc/s and shows how the 
errors owing to stray capacitance may be determined 
from low frequency tests. To keep the value of the “for- 
ward” resistance low, the diodes should always be operated 
at currents near the maximum rated values. 


605 


High-Voltage Instruments—Sphere Gaps 
Calculation of the breakdown voltage of a gap between 
spheres is impossible and therefore for measurement pur- 
poses the sphere gap is a secondary standard, Experi- 
mentally determined calibration curves relating breakdown 
voltage and gap spacing (at 760 mm Hg. and 20° C) for 
various sizes of spheres are given in the British Standard 
Rules No. 385:1939; these curves cover spheres with dia- 
meters from 2 to 200 cm making possible the determination 
of the peak value of alternating, direct and impulse voltages 
up to values in excess of 2,000kV. B.S. 358:1939 states 
that spheres may be made of brass, bronze, copper, steel, 
aluminium and light alloys; no observable dependence of 
breakdown voltage upon sphere material occurs. 

For accurate measurement the gap between the spheres 
should not exceed the sphere radius, and therefore the 
size of sphere used is governed by the voltage to be 
measured; errors in voltage measurement are within +3% 
for alternating and +5% for direct voltages. Errors in 
measurement can arise from the close proximity of earthed 
objects, but generally this is not serious when the sphere 
separation is less than the sphere radius. To obtain 
correct breakdown values when working with spheres 
having a diameter of less than 6:25cm, and at small 
spacings, irradiation from a radio-active substance or a 
quartz mercury-arc lamp is sometimes necessary to reduce 
the statistical time lag to a time short compared to the 
time delay between increments of voltage increase. 

For all practical purposes the effect of humidity on the 
breakdown voltage can be ignored, though deposited mois- 
ture on the sphere surface lowers the breakdown voltage 
(Lewis? has recorded a small breakdown voltage/humidity 
effect). Air density, however, has a significant effect; the 

—- @; 





— © 
6 
Fig. 7. Illustration of error introduced by subsidiary peaks in voltage 
wave when using peak voltmeter measured voltage (@,~€,) + (€,-€,) + 
(e,-e,) instead of (e,-€,) 


breakdown voltage of a sphere gap decreases with decreas- 


ing air pressure and increasing temperature, and the 
following relationship holds for the usual range of atmos- 
pheric conditions: 
Vp=pVn 
293 
760 293 +1 
V,= breakdown voltage at relative air density 
V,= breakdown voltage at 760 mm Hg and 20° ¢ 
p=air pressure mm Hg 
t=air temperature °C. 

The use of uniform-field spark gaps (giving greater uni- 
formity of electric field than spheres) have been advocated, 
but these are more difficult to construct and set up and 
it is doubtful if they will ever attain universal usage like 
the sphere-gap. 

The disadvantages of all form of instrument depend- 
ing upon the flashover between electrodes are that they 


where p (relative air density) 





06 


do not give a continuous record of voltage, and when 
flashover occurs the circuit is disturbed. With alternating 
and direct voltages the behaviour of the gap is sometimes 
very erratic and flashovers occur at voltages very much 
lower than predicted values; these effects can usually be 
found to be related to atmospheric pollution such as dust 
and oil vapour and are a serious drawback for spheres 
erected in such places as factories. 


Electrostatic Instruments 


The majority of electrostatic voltmeters which have been 
developed for the measurement of high-voltage without 
any potential dividing device, have been based on Lord 
Kelvin’s quadrant and attracted disc electrometers. Instru- 
ments based on the former type are used for voltages up 
to 20 kV, while attracted dise voltmeters are used for much 
higher voltages. The advantages of electrostatic voltmeters 
are that they can be used for alternating and direct voltages, 
waveform and frequency variations are unimportant and 
the power loss is negligible. 

A large number of different types of commercial quad- 
rant voltmeter are available and the order of accuracy for 
high-voltage instruments is in the region of 05 to 1%. 

The attracted dise type consists of a small movable plane 
dise surrounded by a fixed plan guard-ring, and placed 
opposite a parallel plane high-voltage electrode. Under 
uniform field conditions, the force on the movable disc 
is given by 


wheree 


€.€,.016?V2 
2d? 

Permittivity of 
farad/m) 

Permittivity of medium between electrodes rela- 
tive to that of free space. 

= Radius of movable disc, metres. 

Distance between movable disc and high-voltage 
electrode, metres, 

Voltage between electrodes, volts. 


newtons 


free space (=8-854x 10°? 
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Since the force is proportional to V2, an instrument of 
this type measures effective value of voltage. 

If the disc is returned by a mechanicai force so that it 
is coplanar with the guard ring, the applied voltage can 
be determined directly from the above formula. Instru- 
ments of this type are usually very elaborate and a number 
have been designed'® |! for voltages up to S5O0kV; they 
usually operate in compressed nitrogen or carbon dioxide. 
The accuracy of a precision-made instrument, where all 
the constants can be accurately determined, is of the order 
of 01%. 

With the most common type of instrument the move- 
ment of the disc is utilised; the movement being indicated 
by mechanical, electrical or optical means. Unlike the 
precision attracted disc instrument, where the calibration 
can be determined theoretically, instruments of this type 
require calibration. The Abraham-Villard voltmeter, shown 
in the heading photograph, is a suitable laboratory type of 
instrument; the usual voltage range extends up to 5SOkV 
but instruments have been manufactured for 500kV. The 
accuracy obtainable is usually 1 or 2%. 
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The Future 


PEAKING at the closing session of the refresher course 

for senior works engineers, organised by the Incorporated 
Plant Engineers at Kings College (University of Durham), 
Sir Claude Gibb had some forceful words to say on the 
subject of industry's future. One of the problems was the 
fact that young people on whom the future would ulti- 
mately depend had not, in their working lifetime, had to 
sell anything. We were now in an era when we had to 
sell. Since the end of the war his firm (C. A. Parsons and 
Co.) had gone ahead with the idea that a keen buyer's 
market would arise, and that when that time came, effici- 
ency in design and production would be so high that it 
would be possible to retain a full order book. 

In 1948, when they were contemplating the rebuilding 
of the foundry, they had obtained only five moulder 
apprentices in three years. To make the work more attrac- 
tive, it was decided to make the standard of cleanliness in 
the foundry as high as that in machine or fitting shops. 
This was done, and an unexpected result was a drop in 
scrap from 53% to 22%, a difference great enough to 
pay the interest on the bank overdraft. 

Continental competition in the heavy engineering indus- 
try was such that prices of up to 30%, below British prices 
were being quoted in traditionally British markets overseas. 
He did not believe that a 30% cut was beyond the capa- 
bility of British engineering to meet. It was no good 
spending large sums of money on capital plant if there 


of Industry 


was an atmosphere of wrong-mindedness among the men, 
but with goodwill, and the knowledge among the men 
concerned that they would get a just part of the savings a 
new machine might/ would introduce, the machine will be 
used to its full capacity. 


Skill of the” Engineer. 

The future of Great Britain depended on the ability of 
the engineer, and on the skill of the research staff, designers 
and craftsmen. There was, unfortunately, a shortage of 
experienced engineers of good technical ability and 
enthusiasm in the 40 to 50 age group and that shortage 
was largely due to the depression of the 1930's. Even so, 
Sir Claude was not in the least bit gloomy about the future 
of British industry. 

He suggested that it was up to the plant engineers to 
see how much operating time could be got out of the 
plant, and where savings could be made. In many indus- 
tries, fuel costs seldom exceeded 1°%, or 2% of total oper- 
ating costs, and it was difficult to convince managements 
that savings were worth while. But if one really got down 
to it, it was staggering to find the amount that could be 
saved in this field alone. As an example he quoted his 
own experience at Heaton where by the introduction 
of double-glazing and heat insulation in the new 
shops considerable savings in the factory heating load 
had been attained. 
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The Transatlantic Telephone Caveat Link 


link crosses Newfoundland from Clarenville, where 

the main link makes its first landfall, to 
Terrenceville, where another submarine cable is to be laid 
to Sydney Mines in Nova Scotia. This link runs partly 
overland, and partly in rivers and inlets to reduce the 
excavation work. W. T. Henley’s Telegraph Works Co., Ltd., 
received the order for this cable section, which comprised 
45 nautical miles of land cable and 9 nautical miles of 
more heavily armoured cable for use under water. 

The cable itself consists of a central annealed copper 
wire, 0-1318 in. in diameter lapped with three 0-0145 in, 
thick annealed copper tapes. Over this conductor a cover- 
ing of polythene is extruded in a single operation to a 
diameter of 0-620 in. Six further annealed copper tapes, 
0-016 in. thick are laid over the insulated core, and the 
whole lapped with a rubber bitumen-wax tape. 

As the Newfoundland cable may be subjected to inter- 
ference from lightning and other electric phenomena, wires 
will be laid above the cable in the trench to reduce the 


‘ SECTION of the projected transatlantic telephone 


effects of a direct stroke or induced voltage, and as an 
additional precaution, one longitudinal and four spirally- 
wound 0-006 in. thick soft iron tapes are applied. To 
prevent these tapes from rusting a polythene sheath 0-09 in, 
thick is extruded over the whole and the armouring applied. 

Mechanical magnetic and electrical tests were applied 
to verify close conformity with specified characteristics. 
Each completed length of cable, wound on its drum, was 
immersed in water for several hours so that final tests 
could be made at a known temperature, 

Conductor resistance, capacitance and insulation resist- 
ance were first measured, followed by a high-voltage test 
of the insulation. Pulse-echo tests were applied to verify 
uniformity of electrical characteristics along the length of 
the cable, and attenuation measurements made over the 
working band from 20 to 552 ke/sec, 

There will be two repeaters in the Newfoundland cross- 
ing and these will be laid in the ground, although they 
are of the same two-way type as will be used for the 
submarine link between Terrenceville and Sydney Mines. 


Above: map showing cable route. Below: left, applying soft iron screening tapes to the core. Right, part of the consignment of 93 drums of land 
cable, with, beneath it, a telescopic sample of the normal land-line cable 


. 
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USB ANDRUS” \YULE WY S&S 


Wholesalers and Chain Stores 


“ROM some of the reports published covering my speech 
at the E.W.F. Annual Dinner it is evident that an 
entirely wrong impression has been conveyed. 

My concluding remark on the Chain Store problem in 
reference to the possibility of associated distributors 
refusing to handle products supplied to Chain Stores lacks 
clarity. This question of the withdrawal of support should 
have had reference only to those instances where the terms 
granted by any manufacturer were excessive and unfair 
and therefore to the detriment of the distributing section 
of the electrical industry. 

In my earlier remarks I stated that Chain Stores had 
come to stay and, therefore, a measure of control was 
necessary. The Industry is only concerned that these 
groups operate in a normal manner with fair competition. 
No possible exception could be taken to their operation 
as retailers, 

In the interest of all, and not excluding the Chains, the 
present pattern of distribution must not be wrecked, 

W. Crisp, 
IMMEDIATE PAST PRESIDENT, 
ELECTRICAL WHOLESALERS FEDERATION 


Earthing Code 


HAVE been interested to read the remarks of 

“Megohm” in your issue of 24th March on “Earthing.” 
In his opinion the “Portaway” electrode has vast possi- 
bilities. 

In my opinion the whole of the “Portaway” system of 
earthing is the standard of the future as there is nothing 
to equal it and I shall be very surprised if in the new 
Code of Practice for Earthing mention is not made of 
this method of earthing as being the ideal one for ensuring 
safety on installations. 

Earthing today is of primary importance on all electrical 
installations and cost becomes of quite secondary import- 
ance, especially on large power installations or in dan- 
gerous situations. It is not safe to run risks if safety can 
be bought and the satisfactory earthing of jobs is the key 
to the problem facing engineers today. 

I anxiously await the issue of the new Code to see what 
progress is being made. 


* 


Harry Moss, M.1.£.8., F.1.E.S., 
BRADFORD, 7 


Colliery Illumination 


OUR Journal of the 17th February includes a very 

fair appraisal of the N.C.B. Information Bulletin 
which deals with the illumination values for colliery surface 
buildings. 

However, with regard to the particular comparisons 
which are quoted, I think it is worth mentioning that the 
LE.S. Code gives both a design target and a suggested 
range which is indicated by the respective grades quoted 
opposite each location, 

This means that in the case of, say, drawing board light- 
ing, the LE.S. Code gives the preferred design target as 
30 Im/ft® but the appropriate Grade (4B) takes into 
account a range of 15-30 Im/ft®. In view of this explana- 
tion 1 would suggest that the N.C.B. figures are not really 
it variance with those of the LE.S. Code. 


D. A. Strachan, 
LONDON, 8.W.1 
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Correspondents writing under a pseudonym are asked 
to submit their names in confidence to the Editor 


A.S.E.E. Exhibition 


Stes messages of congratulations I have received from all 
quarters in connection with the 1955 Electrical Engin- 
eers A.S.E.E. Exhibition are indeed a great tribute to all 
who have worked so very hard to make this exhibition the 
most successful ever held in this country. 

It is not possible for me personally to acknowledge all 
the messages received and, therefore, through your columns 
I would like our exhibitors, visitors, guests and supporters 
to know we do very much appreciate their kindly thought 
in thanking us for the 1955 arrangements and offering their 
good wishes for still greater success in 1956. 

The remarkable successes of our exhibitions have un- 
doubtedly been due to the small, efficient and enthusiastic 
organisation we have built up of men who are in close daily 
contact with everyday events in the electrical industry, and 
who are free to take action on the spot without restrictive 
terms of reference back to any other organisation or 
authority. In this way our exhibitors can be assured every 
effort is directed to achieving the maximum results without 
fear of failure to any particular interests. 

Our policy to interest, educate and benefit everyone con- 
cerned with the installation and use of electrical equipment 
and the direction of our affairs on the basis of a common 
understanding, combining friendliness and good fellowship, 
has surely been the foundation of our success. I venture 
to suggest there is no reason why we should not continue 
hand in hand to further outstanding achievements to the 
benefit of all working in this great electrical industry which 
we are proud to serve. 

J. Flood, 


CHAIRMAN, ELECTRICAL ENGINEERS (A.5S.E.E.) 
EXHIBITION LIMITED, LONDON, W.C.1. 


British Association Meeting 


RELIMINARY details were announced last week of 

the 117th Annual Meeting of the British Association 
for the Advancement of Science, which is to be held in 
Bristol under the presidency of Sir Robert Robinson. The 
inaugural address, on the subject “Science and the Scientist” 
is to be delivered on the evening of Wednesday, 3rd August, 
and the meeting will continue until Wednesday, 7th 
September. 

President of Section G, Engineering, is Dr S. F. Dorey, 
who on Thursday, Ist September, will deliver an address 
entitled “The Influence of the Engineer on Sea Transport 
and Trade.” There is some interest for engineers as well 
in the presidential address to Section A, Physics, in which 
Professor N. F. Mott will speak on “The Physics of the 
Solid State.” Subjects listed for discussion by Section G 
during the week include transport systems on land, sea 
and air, and engineering aspects of nuclear energy. The 
economics and psychology sections are to give attention 
to productivity and to the effective use of manpower. 
Physics will include consideration of metal fatigue and 
of the strength of metals. The programme of papers 
and discussions will be supported by excursions to 
places of interest and by the usual more popular “evening 
discourses.” 

Further details of the meeting may be obtained from 
the Secretary of the British Association, Burlington House, 
London, W.1. 
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SIMPLE CONTROL SYSTEMS 


Part 7. 


In this concluding article, the specification, 


design and testing of closed loop systems is considered 


By P. D. ATKINSON, M.A., A.M.LE.E. 


and the design procedure employed here have been 

outlined in previous articles. This concluding article 
is concerned with the specification and testing of such 
systems and with apparatus used to help in the design 
of complex systems. 

It is usually comparatively easy to predict the perform- 
ance of a system provided that all the relevant constants 
are known and that the system can be described by linear 
equations. The work involved in doing this is analysis. 
In design, the more difficult process of synthesis is required; 
that is, a system must be designed to achieve a specified 
performance, The properties of some of the components 
of the system are normally fixed by practical considera- 
tions which are outside the control of the designer, others, 
such as amplifier gain and stabilising networks, can be 
specified as desired, subject to certain practical and eco- 
nomic limits. 

If non-dimensional response curves have been prepared 
for the type of system under consideration then it is a 
fairly simple matter to select a suitable response curve. 
The properties required of the components of the system 
can then be determined from the dimensionless quantities 
associated with the selected response curve. If such curves 
have not been prepared then methods based on trial and 
error must be used. That is, values of the various para- 
meters must first be chosen and then the system analysed. 
If the results of the analysis show that the performance 
will not be satisfactory then the parameters must be 
adjusted and the analysis repeated; the process continues 
until a set of values giving the required performance has 
been found. 

It is easy to understand that in the design of a complex 
system, which may well comprise some elements with non- 
linear characteristics, this procedure may involve much 
tedious calculation. If the system is of relatively low cost 
and of a type which can be modified easily, it is often 
best to restrict the theoretical work to a preliminary study 
of the main factors affecting the performance, in order to 
arrive at an approximate determination of the orders of 


Te elementary theory of simple closed loop systems 


Fig. | (a). Schematic diagram of field controlled d.c. motor and 
(b) the mechanical simulator of this arrangement 
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magnitude required. An experimental model is then built 
to test the design, and, if necessary, to improve it 
by an experimental trial and error procedure. It is often 
difficult to estimate correctly certain of the parameters of 
a system before it has been made and, in such cases, the 
experimental method is particularly convenient. Heat 
losses in a temperature control system and friction in 
mechanical devices may, for example, be difficult to esti- 
mate accurately. 

There are, however, many cases where the correction 
of an error in the design may be very expensive, or may 
even lead to dangerous conditions. In such cases, the 
design calculations must be made much more carefully. 
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Fig. 2, A suggested set-up for examining the transient response 
of a component or a complete system 


In order to speed up the work and to remove some of the 
tedium involved in lengthy calculations of a repetitive 
nature, calculating machines of many types are available. 


Computors and Simulators 


I'wo classes of machine are used, computors and simu- 
lators, The computor is a calculating machine used to 
solve the equations of motion of the system. Such 
machines may be of the digital type, in which the equa- 
tions are solved by numerical methods, or of the analogue 
type, in which the equations are solved by means of a 
physical analogy. Thus, if a set of equations representing 
the performance of a closed loop system is to be solved, 
the analogue computor is set up as another, possibly quite 
different, physical system but which obeys the same 
equations. Usually, the solution obtained by an analogue 
computor is provided in the form of curves drawn on an 
automatic plotting table. The differential analyser, an ana- 
logue machine, is probably the most widely used type for 
this class of work, Early differential analysers were entirely 
mechanical but in recent years machines which are either 
partly or wholly electrical have been built. 

The simulator is really a rather specialised type of ana- 
logue computor in which a closed loop system correspond- 
ing very closely to the one being studied is set up. For 
each element in the system under study there is a corres- 
ponding element represented by the same equations in the 
simulator. Thus, in using the simulator, one is studying 
the behaviour of a closed loop system by observing the 
performance of a similar system having the same sche- 
matic diagram and obeying the same equations of motion, 
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The simulator, however, need not necessarily operate on 
the same time scale as the system which it represents, and 
the physical quantities which are the variables may be 
quite different in the two systems. 

A simulator which does work on the same time scale 
as the system being studied is said to work in real time. 
There is an important advantage to be gained from using 
a real time simulator, for, if desired, a part of the loop 
may comprise the real component instead of a unit which 
simulates it. As an example, suppose that an automatic 
pilot for an aircraft is being developed. In the design stage, 
all the elements in the aircraft control loop will be repre- 
sented artificially in the simulator. At a later stage in the 
development, some of the control gear, such as the gyro- 
scope and the servomechanisms which operate the control 
surfaces, may be available for connection in the simulator 
loop. The advantages of being able to do this are firstly 
that these elements are more accurately represented 
and secondly that they are at the same time subjected to 
a very useful functional test under laboratory conditions. 

A method of simulating a field controlled direct current 
motor is shown in Fig. 1. The motor with a load having 
inertia and viscous friction is shown in I(a); 1(b) shows 
a mechanical simulator in which all the variables are 
represented by the angular positions of shafts. The heart 
of this simulator is a continuously driven variable speed 
drive comprising a dise A, the rotation of which repre- 
sents time, (it is thus geared to the time axis on the plotting 
table on which the results are displayed) and a follower 
wheel B, The distance from the centre of the disc of the 
point of contact of the wheel on the disc, and thus the 
gear ratio, is determined by the lead screw on shaft 3. 
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Fig. 3. Schematic diagram showing a set-up for measuring 
frequency response 

Examples in previous articles have shown the equation 
of motion for the motor to be 

=I K/I-O k/J. 
Where 6=Angular displacement of motor shaft (rads). 
J= Moment of Inertia of moving parts (Ib ft*), 
K/g=Motor torque/amp of field current (ib ft/ 
amp). 
k/g=Friction torque/radian/sec (lb ft/rad/sec). 
g=Acceleration due to gravity (ft/sec?). 

Now referring to the variable ratio gear, if the ratio 
is proportional to the angular position of shaft 3 which 
represents #”, and if the rotation of the disc is proportional 
to t (time) then the rotation of the disc is proportional to 
o” xt=0. If this relationship is understood, it can be 
seen that a choice of a suitable ratio for gearbox C 
and the use of a differential gear D (in which the rota- 
tion of shaft 3 is equal to the sum of the rotations of 
shafts | and 2) make the system a complete mechanical 
analogue of the motor and its load. 

The cost of suitable machines and simulators is generally 
rather high. Only large industrial firms and some univer- 
sities and government research establishments can provide 
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enough work to justify that expense. Fortunately, the 
owners of some of these machines are willing to undertake 
computing work for other organisations on a rental! basis. 

In considering the design of closed loop systems it has 
so far been assumed that the performance required can 
be expressed in terms of the response to either a simple 
transient or a sinsoidal input or disturbance. In many 
practical cases, however, the input quantities and disturb- 
ances encountered vary in a much more complex way; 
it is then necessary to translate the requirements into terms 
suited to the analytical techniques described in previous 
articles. 

The difficulty and precision with which this translation 
can be performed varies considerably. For example, in 
the case of a voltage regulator, the problem may be fairly 
simple, for the input quantity is constant and alterations 
in load are almost certain to be in the form of step 
changes due to switching load on and off. The exact size 
of the sudden changes may be difficult to predict but 
it will probably be possible to specify a change which will 
be somewhat greater than the maximum likely to occur. 
The rate of change of the voltage of the supply to the 
regulator will probably be more difficult to estimate and 
it will again be necessary to specify a condition which is 
somewhat worse than is thought to be likely in practice. 
A typical specification might therefore be as follows. 

Static Accuracy. The output voltage must remain within 
1%, of nominal at all currents between 10% and 100% 
full load and with any value of supply voltage between 
+10% and —15% of nominal. 

Dynamic Accuracy. The output must recover to within 
1% of its nominal value within 0-1 seconds after the 
following; either a sudden change of load equal to 50%, 
of full load, or a rate of change of supply voltage of 
5%, /minute. 

In this example the specification is already almost in 
a form convenient for design purposes. 

The automatic volume control circuit in a radio receiver 
is a closed loop system designed to maintain a constant 
signal strength at the detector stage with the object of 
eliminating the effects of fading. The specification of the 
dynamic performance required in this case is much more 
difficult. It is clear that the received signals will not 
vary very rapidly so that it is not realistic to specify the 
response to a step change of that quantity. In fact, the 
exact volume of the fading may be rather complex and 
difficult to define. For design purposes a solution would 
be to specify the performance on the basis of a signal 
varying sinusoidally at all frequencies between zero and 
a maximum value determined by the normal maximum 
rate of fading. 

From the above examples it will be seen that the 
specification for the dynamic performance of a closed 
loop system is sometimes conveniently given in terms of 
the transient response and sometimes in terms of the 
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frequency response. If the performance is specified as a 
transient response the designer may find it convenient to 
do the theoretical work using the transient response 
method. However, if the system is reasonably linear, he is 
not obliged to do so because methods are available which 
enable him to determine the frequency response character- 
istics of a system which will have the desired transient 
response. This process is reversible so that if the frequency 
response of a system is known, its transient response can 
be predicted. 


Methods of Testing 


Laboratory testing has two important objects. Firstly 
to determine the dynamic performance of the elements 
which are to be included in a close loop system, and, 
secondly, to measure the performance of complete systems. 
For example, in the design of a control system for a 
chemical plant, it may be difficult to predict with sufficient 
accuracy the dynamic performance of that part of the 
plant which lies within the closed loop. The usual prac- 
tice under such circumstances is to measure the frequency 
response of the entire plant. The results of the measure- 
ments can be then readily used in place of theoretical 
values in analysing a proposed design for the loop. The 
same object could have been achieved by measuring the 
transient performance of the plant but it is usually much 
more difficult to use the results then obtained in the design 
of the complete system. When the control system has been 
built, the same testing techniques can be applied to the 
measurement of the performance of the complete system. 

The main parts of the test set-up for either transient or 
frequency response testing perform the same functions. 
They comprise a source of test signals which can be used 
to produce the necessary input and disturbance signals, 
together with means of measuring and recording the out- 
put quantity of the component or system under test. Both 
the source of test signals and the measuring and recording 
instruments are usually electrical, so that for non-electrical 
systems it is necessary to provide means of converting 
electrical signals to mechanical, hydraulic and possibly 
other signals and vice versa. 

The equipment for transient response testing is usually 
fairly simple; standard laboratory instruments can gener- 
‘ ally be adopted for the purpose. The most convenient 
input for a transient response test is the step change; this 
can usually be provided by a simple switch, or, if it is 
desired to provide a repetitive test signal, a relay or an 
electronic switch driven by an oscillator at a suitable 
frequency can be used. 

The output quantity may be recorded on any suitable 
instrument, but to ensure that it is accurately reproduced, 
it is important that the transient response of the instrument 
used should be many times more rapid than that of the 
component or system under test. Thus, depending on the 
speed of response required, one may use a pen recorder, 
a photographic recorder such as the Duddell Oscillograph 
or a cathode ray oscilloscope. If the latter is used, a single 
response may be photographed, or more conveniently, a 
repetitive input signal can be used to give a steady, visible, 
trace on the screen. From the record obtained in this 
way, the speed of response and the degree of damping of 
the equipment under test can be determined. 

To the designer, results obtained by frequency response 
tests are usually more useful than those obtained by the 
transient response method, but the test gear required is of 
a more specialised nature. The test signal generator is an 
oscillator having a sinusoidal output wave form and a 
frequency range suitable for the equipment under test, 
as in Fig. 3. For most purposes an electronic oscillator can 
be used, but for very low frequencies a mechanical or 
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electro-mechanical method will probably be preferred. 

An electro-mechanical method is shown in Fig. 4. Lhe 
equipment consists of a variable speed drive, two magslips 
and a phase-sensitive rectifier. Each magslip comprises a 
three-phase stator winding and a single-phase rotor. The 
rotor of One machine is stationary while the other is driven 
at any desired speed. The rotating winding is supplied 
with alternating current at a frequency which is high 
compared with maximum test signal frequency required, 
With the stators connected together as shown in the dia- 
gram, ap a.c. voltage is induced in the stationary rotor 
and this voltage is modulated at a frequency which is 
equal to the rotational frequency of the drive. The phase 
sensitive rectifier gives an output which is proportional 
to the amplitude of the magslip output, positive if the 
signal and reference voltages are in phase, and negative 
if they are 180 degrees out of phase. Thus, in this arrange- 
ment, the output of the phase sensitive rectifier is a sinu- 
soidally varying voltage, with a frequency equal to the 
rotational frequency of the drive. 

At each frequency, the ratio of input to output ampli- 
tude, and the phase shift between input and output, must 
be measured. Amplitude measurements are comparatively 
easy to make although low frequency tests introduce 
special problems. Phase shift measurements are more diffi- 
cult and probably the most satisfactory methods is to use 
a calibrated adjustable phase-shifting device in such a 
way that the actual observation of phase shift becomes 
simply that of detecting a zero phase shift. 

In addition to requiring more special gear, frequency 
response tests are comparatively slow. Measurements of 
amplitude ratio and phase shift must be made at a number 
of different frequencies over a range of at least ten to one, 
and often considerably more. The tedious and time con- 
suming nature of the work has led to the development 
of machines which plot the frequency response character- 
istic of the gear under test automatically, and voltages 
representing these quantities are displayed either on meters 
or on a pen recorder, 

When the component system has markedly non-linear 
characteristics, frequency response tests are difficult to 
carry out for the output quantity does not vary sinusoidally, 
and it is thus difficult to decide the meaning of the terms 
amplitude and phase. Probably the best practical solution 
is to measure the amplitude and phase of the fundamental 
component of the output quantity. Whatever method is 
adopted considerable caution is required in interpreting 
and using results obtained. 

In this series of articles the emphasis has been on the 
basic theory which underlies all closed loop systems of 
widely differing physical forms. The design, manufacture 
and maintenance of such systems are, of course, engineer- 
ing operations in which many practical matters must be 
considered in the light of this theory. Thus, much of the 
data needed in the design of a system will be determined 
by laboratory and field measurements of the type described 
above; similar tests will be made on the complete system, 
Practical considerations such as noise and non-linearity 
will probably influence to a great extent the methods used 
to stabilise the system and adequate safety margins must 
be allowed where important parameters cannot be measured 
and must, therefore, be estimated. 

In manufacture and maintenance the practical engineer- 
ing aspects are more important than the basic theory. 
However, sufficient understanding of that theory to enable 
the engineer to appreciate the significance of such factors 
as time lag, friction, backlash and amplifier noise and hum 
is invaluable. 


(Concluded. Preceding parts of this series appeared in our issues of Lat April, 
13th May, 8th July, 29th July and 4th November, 1954 and 2th Jan, 1955.) 
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I ORTUNATELY the occasions when we have to use 
wound rotor motors are very few, so although a new idea 
in starters | recently came across may not find extensive 
application, its novel principle and simple construction are 
merits which must.appeal to all engineers.- It is a liquid 
starter, with a new angle based on the evaporation of the 
electrolyte. Each of the star connected resistance units is 
contained within a small chamber having holes to permit 
the flow of liquid, to and from the main body of elec- 
trolyte, beneath which it is submerged. The size of the 
holes is critical since on the rate of flow depends the 
characteristic of the starter, In operation, when a heavy 
starting current passes across the electrodes, the liquid is 
instantly vaporised. The presence of the vapour results 
in an increase in resistance and the starting current is con- 
sequently reduced which in turn lowers the rate of 
evaporation producing an approximate equilibrum. How- 
ever, a8 the e.m.f. of the rotor falls, the current is reduced 
further, thus lowering the evaporation rate and reducing 
the resistance, Finally, the rotor current will fall below the 
critical value at which vapour is formed and then with 
the chamber filled with liquid, the starting gear can then 
be short-circuited. Throughout the starting period, the 
resistance in circuit is directly related to the power. taken 
so that automatic response is obtained, even though the 
starting period be unduly prolonged. For those who have 
not my aversion to liquid starters, the method offers a 
simplicity and absence of moving parts which have a 
special appeal, I am not sure how well the resistance con- 
trul will be matched against ideal performance and perhaps 
some means of limited adjustment of the hole sizes may 
be desirable to predetermine starting time. One other 
point. This method does not limit the initial peak current, 
since this current rush is necessary in order to vaporise 
the liquid, It is claimed, however, that vaporisation is 
achieved in one cycle but this is not the same as saying that 
maximum resistance is developed in this short time. 


Crepn is not always given for the technical progress 
that has been made in electrical ceramics over the past 
twenty years. I remember a special exhibition just before 
the war, where several variations of seemingly similar 
ceramics were shown for which such widely differing 
characteristics were claimed that I had to demand one 
or two tests before I became convinced. Now perhaps | 
have become too credulous in this field for I am won- 
dering what revolutionary uses will be found for a method 
of producing flexible ceramic coatings on metals and other 
materials. The new process seems simplicity itself. First 
a solution ceramic, as it is called, is prepared from salts 
of the refractory elements and this solution is sprayed on 
to the surface of the material to be treated. The surface 
is then heated to a temperature sufficient to reduce the salt 
to the oxide which remains adhering to the base material, 
apparently by molecular attraction. Thus, using ammonium 
zirconyl carbonate a treatment temperature of 400-450°F 
is required but 700°F is needed for chromium nitrate. The 
method seems to have limitless possibilities since in addi- 
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tion to zirconia and chromia, titania ceria, magnesia can 
be so deposited. The first question one asks of such a 
treatment is how resilient is the ceramic layer. Apparently 
it will withstand moderate bending and elongation but if 
sharply bent, the coating comes off as a powder. In no 
sense is it brittle and it can be scratched away with a knife. 
Will this new technique provide the electrical industry 
with a new high temperature insulant? Films of 0-01 in. 
thick can be built up and resistivities of one megohm per 
c.c, cube at room temperature are claimed. However, there 
is the negative temperature coefficient to be considered and 
the industry is unlikely to take kindly to anything which 
has a narrow limit on its bending test. 


* * * 


L is surprising how many physical phenomena are to 
be found described in the works of early scientists, only 
to lie there dormant until rediscovered and subjected to 
the searchlight of modern scientific research. Just such an 
example is the Hall effect. First described as long ago as 
1880, it has, in the last five years, been taken out of its 
pigeon-hole and given an airing. This simple original con- 
cept of generation of an e.m.f, in a conductor at right 
angles to the current flow by the reaction between the 
current and a transverse magnetic field, has been given 
a new impetus by the increasing knowledge of semi-con- 
ductors. Only a few months ago Prof. Barlow showed how 
such an electromagnetic combination could lead to the 
design of wattmeters for both high and low frequency use. 
Now I see that similar principles have been used to pro- 
duce an amplifier. In this device the originating signal 
to be amplified is fed to a matched coil on an iron core 
having a gap in which is inserted a rectangular slice of 
single crystal of indium—antimony; much the same as in 
one of Prof. Barlow’s arrangements. The longer axis is 
then connected to a d.c. source and the output taken from 
across the shorter axis of the crystal and fed to a matched 
load. It is claimed that a power gain of five times has 
been measured in the first model tested and higher values 
are anticipated. The success of this arrangement depends 
on the high electron mobility of the indium—antimony 
compound, a materia! of which I am sure we shall hear a 
great deal in the future. The amplifier itself, however, is 
likely to be limited in its application, particularly since 
the core losses impose an upper limit to the frequency. 


* * * 


I WONDER if we shall soon have to face some new 
term such as “capistor” or other tongue-twister in the near 
future. We have already had “thermistor” for the tem- 
perature measuring device utilising the negative resistance 
temperature co-efficient of semi-conductors and now we 
may have a similar idea using capacitance. It has been 
found that using a capacitor with pinacol hexahydrate as 
a dielectric the permittivity varies by 55% per °C. for a 
given frequency, a variation at least as good as that of 
the thermistor itself. Variation of capacitance may not 
be so convenient a means of control as resistance, but there 
may well be a use to be found for the device.—E. R. G. 
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Differential Analysis at High Speed 


ANALOGUE COMPUTOR PROVIDES DISPLAYS IN 4-D 


electronic-analogue computing techniques had 

reached an advanced stage, tending to support a 
growing belief that the possibilities of these methods had 
been virtually exhaused. At this time they suffered both 
a limited accuracy and restricted range of application 
which strengthened this view. However, consideration was 
given to the possibility of increasing the speed of opera- 
tion of such techniques and thus increasing the informa- 
tional capacity of the method. Assuming that the speed 
of operation could be increased, the method would then 
be applicable to many physical problems, at least in the 
exploratory stage, where data was known and solutions 
were required to an accuracy of about 1%. 

With these considerations as a basis, a general purpose 
differential analyser designed for cyclic operation and 
capable of providing solutions at up to 25,000 per second 
was developed. Its description formed the subject of one 
I.E.E. paper presented to the Measurements Section last 
week by D. M. MacKay, B.SC., PH.D. It embodies a number 
of novel features, such as ability to display solutions in 
three-dimensions and to give a 4-dimensional display. 


Wee the end of the 1939-45 war, development of 


Crystal Clock Control 

The computor is controlled by a conventional crystal 
clock which provides main switching signals for cyclically 
releasing and resetting integrators and other units at the 
required rate, pulse trains for calibrating the time axis, 
subsidiary switching signals for automatically changing the 
coefficients of an equation in the interval between succes- 
sive solutions and a master time base generator. In con- 
struction, the unit principle is employed. For all linear 
operations—addition, integration and the like—a set of 
identical amplifiers is provided, each being connected 
into the circuit as required. Diode switching units are 
provided on a similar basis. Two coefficient-changing 
units provide 32 x 32 successive combinations of any 
two chosen coefficients or parameters, hence affording 
1,024 different trial solutions. For non-linear operations, 
a set of multiplying units capable of forming the instan- 
taneous product of two rapidly changing voltages are used, 
and high speed function generators provide means by 
which graphical data can be supplied. Measuring equip- 
ment, for use in setting up problems and reading informa- 
tion from the c.r.t. display, is of the null observation type 
where possible. 

Basis of the computor is the amplifier circuit which com- 
prises a single pentode, d.c. coupled to a cathode follower 
output from which cathode-to-cathode feed back is derived, 
designed to give a high gain. Compensation is provided 
to maintain a flat response up to several hundred kc/s. 
Conventional principles are employed for adding and integ- 
ration, the latter employing an R-C network in which the 
capacitor C is discharged at the end of each computing 
cycle by diode conductance. Coefficient switching units 
employ a network of five resistors, each connected 
through its own switch, so that when, say, switch x is 
closed, the proportion of the input voltage passed to the 
amplifier is proportional to 2*. Hence, the 25 possible 
combinations of the five switches provide 32 equal steps 
in gain, the magnitude of which is adjustable. 

Multiplication, in view of the high speed of operation, 
is based on the method of “quarter squares,” in which 


the product xy is given by } [(x+y?—(x—y)]. To 
synthesise the square law characteristic thus required, a 
ladder arrangement of nine diodes, biased at successive 
levels, was arranged across the feed-back path of an ampli- 
fier to control its effective transconductance, thus giving 
a gain varying linearly with the input current to the unit, 
For synthesising functions having frequencies beyond the 
range of the photo-electric curve follower, an arrangement 
of standard amplifiers, germanium diodes and adjustable 
bias supplies was set up. When a sawtooth waveform is 
applied to the biased diodes, discontinuities of voltage 
gradient can be obtained at any point along the time axis, 
and integrated as many times as required before combina- 
tion in an adding circuit to produce the desired waveform. 


Dimensioned Displays 

To provide a three-dimensional display, the projective 
principle is employed, using a transformation unit incor- 
porating two sine-cosine potentiometers, which enable the 
display to be rotated in azimuth and elevation. The unit 
also provides an additional output which can be used 
to modulate the brightness of the display to add perspective. 
A simple extension of this principle, in which four dimen- 
sions are first projected to three, and then three to two as 
above, enables four dimensional subjects to be displayed. 
Such a display was readily shown to be four dimensional, 
since from any one point there were four directions in 
which to move. A further feature is the use of a stereo- 
scopic pair of cathode ray tubes, adding a fraction of the 
modulation voltage (used on a normal display to import 
perspective) to each tube to provide a three dimensional 
display in which depth is more realistically presented, 

From the tests of performance, it was shown that solu- 
tions containing frequency components up to 200 kc/s 
could be handled without difficulty. Moreover, compen- 
sated amplifiers were found to introduce less than 0-1 %, 
distortion at frequencies up to | Mc/s whilst the simple 
integrators proved capable of an accuracy of better than 
02% at up to 100kc/s. The multiplier was accurate to 
within +2% and introduced negligible phase shift at up 
to 50 kc/s. A solution rate of 12°5-25 kc/s may then often 
be practicable. Tests on the computor included its setting 
up to solve the s.h.m. equation d’?y/dt?+w*y=0, one of 
the most stringent tests possible, and solutions of the 
equation could be shown three dimensionally as a family 
of curves for various values of w?. 


DISCUSSION 

Mr D. J, MYNALL (Rugby) said that function generation had 
received a small amount of attention only in the paper, While 
it was true that the photo-electric curve follower, which was 
independently invented in about 1946 by Dr MacKay and him- 
self and also by MacNee and someone else in America, had 
severe frequency limitations, the system put forward in the 
paper did not exactly replace it. It was important to be clear 
about that. The basic amplifier circuit seemed to have sur 
prisingly small internal gain before the positive feedback 
was applied. In his experience it was useful to start with an 
amplifier having a gain of 100,000 before it was fed back 
and even then it was useful to put in some positive feedback 

Mr E. H. Cooxe-Yarsoroucu (Atomic Energy Research 
Establishment, Harwell) said he had always felt that the valves 
in ordinary analogue computers working in real time with 
time-constants were not earning their keep. It was nice to see 
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them being made to work full time, The biggest snag in these 
computers was drift, and at first he thought Dr MacKay had 
overcome this problem, but now he was not so sure that the 
order of magnitude of drift was any better than in an ordinary 
slow analogue computer, He was interested in the gocd per- 
formance of the germanium diode-switches and wondered 
whether it was necessary to select diodes to achieve such good 
results. If his diode switch was so good, could he not have 
used a similar switch in his amplifiers for d.c, compensation, 
thereby improving the drift situation? 

Mr E, G, C. Burr (Royal Aircraft Establishment) referred 
to the “quarter squares” multiplier and said that he was 
convinced nothing was gained by the procedure described, since 
although only two diode networks were used on this circuit, 
five amplifiers were employed. In an alternative arrangement 
used at the R.A.E, there were two symmetrical diode character- 
istics, that was to say, four diodes, but only three amplifiers 
were required, With regard to non-linear function generators, 
the system seemed only to be useful when the independent 
variable x was directly related to time, Non-linear systems 
involved non-linear functions of the dependent variables. The 
diode technique could be extended to include such functions. 

Mr K. W. Tuwarres (A.S.R.E., Portsdown) observed that the 
significant part of the paper was Dr MacKay’s success in 
being able to reset his integratcrs and other elements of the 
computor and also to change his coefficients at a very high 
speed. Might it not be possible to go further and use this 
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technique for actually measuring the output from the computer 
continuously, using the output to determine which coefficients 
to feed back into the computer chain? He was not sure that 
the positive feedback amplifier described would work with a 
differentiating circuit because the stability of the phase margin 
would be reduced, Again, the high-speed process might lead 
to trouble with the hysteresis effect in the condensers, 

Mr C. A. A, Wass (Royal Aircraft Establishment) said that 
his department at Farnborough had what they claimed to be the 
largest collection of analogue computers in at least Western 
Europe, They worked in one-to-one time not because the 
Establishment were unaware of the attraction of rapidity but 
for very good reasons. For instance, parts of a real system 
could be included. A whole motor could be put in the machine 
and subjected to input signals of a more realistic kind than 
could be produced cn the bench, 

Professor C. Hort-Smitn (Military College of Science) 
pointed out that solutions were being generated at a very rapid 
rate, and consequently one problem was being solved while 
another and perhaps more difficult problem was created—how 
to handle the data as it became available. If this high rate 
was being attained for a purpose, it must presumably be 
possible to use the information at the rate at which it was 
generated. Otherwise, difficulties would be created inside the 
computer for no profitable purpose, This very real problem 
must be looked into before full advantage could be taken of 
the excellent material in the paper. 





SAATENI STATION SUPPLIES ZANZIBAR 


provided for the island of Zanzibar from the Saateni 
generating station, whose opening by the Sultan of 
Zanzibar was reported in these columns on 23rd December, 
1954. The station has three 750kW English Electric 


A STANDARD alternating current supply is now being 


diesel-generating sets, and a fourth set is being added. In 


connection with the scheme a.ring main has been laid 
round the island (Enfield Cables Ltd.) feeding ten sub- 
stations, 

The alternators, rated for 937 kVA at 0°8 p.f., 375 r.p.m., 
are controlled from a main switchboard mounted on a 
balcony overlooking the generating plant. This is an 8 
panel board having three 1 MVA generator units, two 
2.5 MVA feeder units, two 250 kVA station transformer 
units and a bus section switch. The station |.v. board takes 
its supply through two 500 amp fuse-switch units, and has 
seven 150 amp fuse switch units for local supply, together 
with a 500 amp bus section switch. All equipment here 
and in the substations is by English Electric, 


Distribution 

At present there are seven stations on the island ring 
main, ranging from 10OkVA to SOOKVA in rating. They 
are equipped with type OLX h.t. breakers incorporating 
earth-fault protection, feeding 11 kV /400/230 V step-down 
transformers, The I.t. side has the usual arrangement of a 
breaker feeding fusegear. One of the substations is 
equipped with two 150 kW steel tank mercury rectifiers, 
each rated to supply 653 amps at 230 V dc. This supply 
supplements the d.c. supply which is given from the exist- 
ing Malindi power station. 

The I1kV distribution in connection with the new 
scheme has involved about six miles of 11 kV underground 
cable, together with four miles of 1.t. cable. Overhead 
line mileage has totalled about five. Enfield Cables Ltd. 
were main contractors for all this work, in which locally 
trained cable jointers played an important part. 

As in many overseas jobs, local conditions had a marked 
effect on engineering design. At one point, for instance, 
the propensity of corrugated steel roofs to blow away 


during storms necessitated a change from the overhead 
line originally planned to the safer, if more expensive, 
underground cable. Climatic conditions are similarly 
difficult. The average yearly incidence of thunderstorms 
has been given as 67°5, and with these are combined a 
mean daily maximum shade temperature of 95° F and a 
relative humidity which climbs as high as 85%. 

One effect of the high temperature is to necessitate a 
down-rating of the four-stroke engines. Their normal 
B.S.S. rating is 1,312 b.h.p., but this is reduced to 1,088 
b.h.p. to allow for the conditions on site. The engines are 
seven cylinder units with 15 in. bore and 20 in. stroke. A 
Napier exhaust turbo pressure changer is fitted to each 
engine. The engine cooling system is of special interest in 
that its secondary circuit draws its supply from the town’s 
reservoir, and is fed back into the town’s water supply 
after being pumped to a high level tank. 

Bus-mains are used for the primary water system, so that 
any pump can serve any heat interchanger or engines while 
maintenance work is in progress. To boost the water used 
in the secondary cooling system, two Worthington-Simpson 
pump units are provided, powered by English Electric 
rotor-stator units. For emergency use in time of drought, 
a Heenan forced-draught cooler is provided. 

Fuel oil is stored in two 7,500 gallon horizontal 
cylindrical tanks mounted within the station compound. 
After being purified it goes to two 1,000 gallon elevated 
tanks and thence to individual service tanks mounted on 
the walls of the station. Conventional compressed air 
starting equipment is installed. 

For emergency use for power station services, there is a 
29 kW diesel-alternator set driven by a Perkins 6-cylinder 
engine. This is independent of all station services. 

Present power requirements are such that one 750kW 
set can serve the island a.c. demand, but a rapid increase 
in demand is expected, and the ultimate capacity of the 
station is 4:5 MW, in six sets. 

Consultants for the scheme are Messrs Preece, Cardew 
and Rider. The original design of the generation and distri- 
bution scheme was in the hands of Mr F. P. Collier, the 
Electrical and Mechanical Engineer, P.W.D. 
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Supply in Zanzibar 


His Excellency the Sultan of Zanzibar inspected the new Saateni 
generating station after the official opening ceremony. The pictures 
below show some details of the station system. Top left is the main 
switchboard in the power station for three 7 SRL diesel engines driving 
alternators, whilst right is one of the island's substations. Bottom left 
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is a main |.t. distribution board at the Saateni station with the general 
interior view (right) showing the 7 SRL diesel engines 





ponent Manufacturers is to be held in Grosvenor 

House, London, and this year will be open from 
April 19th to 21st. The exhibition is a private one and 
admission is by ticket only. In order to restrict the number 
of visitors to bona-fide trade and technical parties, instead 
of the usual circulation of admission tickets, application 
cards have been issued, one to be filled in and forwarded 
by each intending visitor, and in return tickets will be 
issued should the application be approved. Overseas 
visitors will, however, receive tickets as in previous years. 


(): E again the annual show of the Radio Com- 


Transformers 

The compound filled and cast resin type of transformer 
is now well established; Wodén Transformer Co., for 
example, are showing a series of type-approved, cast-resin 
units, together with oil-filled and compound-filled exampies. 
Type approved C-core hermetically sealed, and open units 
with standard laminations, have been joined by the 
“Leocast” resin moulded type with standard laminations 


under a limited approval certificate on the stand of * 


Gresham Transformers Ltd. 

A new item on the English Electric stand is a sample 
pressed steel clamping frame for use with C-cores which 
is intended to bring this type of transformer within the 


__ sen Se 
Left is a type RD. 5214, Build P. 805 Ferranti transformer designed for 
use in a 3-phase bridge connected rectifier system whilst right is a Type 
RD. £178, Build P. B11 Unit designed fer use in @ 6-ph. rectifier system 
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Radio and 


12TH R.E.C.M.F 


reach of a much wider market. A range of C-cores for 
single-phase transformers and chokes, and of E-cores for 
three-phase transformers together with samples of 
hermetically-sealed, open type and cast resin transformers 
are also shown 

Ferranti have their well-known “Pentland” series of 
resin-cast 3-phase transformers and a full display of single- 
phase transformers, chokes and delay networks employing 
the resin cast technique are also on view. 

The Zenith Electric Co.'s exhibit includes several of the 
well-known “Variac” transformers, which have now been 
equipped with “Duratrak” non-oxydising plated-contact 
tracks. New models and special types for operation in high 
periodicity circuits can also be examined. 

A miniature output transformer for use in “personal” 
sets, in conjunction with sub-miniature output valves and 
where the primary current is limited to 3mA maximum 
has been developed by Plessey Ltd. 


Resistors and Capacitors 
The range and diversity of resistors and capacitors are 


overwhelmingly large. A recent requirement is for sub- 
miniature units which can be used in connection with 
printed circuits. To cater for this are the Type 400 
metallised paper capacitors made by Dubilier Condense: 
Co., which are moulded in synthetic resin and have robust 
mechanical features. Suppressors are also included in the 
wide range of items shown by Dubilier’s and latest types 
include a range of feed-through capacitors capable of 
providing suppression over all frequencies up to and 
including Television Band III requirements. Completing 
this exhibit are several examples of precision and com- 
mercial wire wound and carbon resistors together with 
pre-set potentiometers and volume controls. 

New products displayed by Salford Electrical Instru- 
ments include precision potentiometers in metal housings. 
These are for use with precision drives, and provision is 
made for mounting a servo concentrically with the case. 

Metalised paper capacitors are entering a new phase in 
miniaturisation and a number of specially designed 
“Multi-Blocks” can be seen on the stand of the Telephone 
Manufacturing Co. Many new types of polystyrene 
capacitors suitable for computor and similar time-constant 
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Klectronic Components on Show 


EXHIBITION AT GROSVENOR HOUSE HOTEL, LONDON 


applications have been added to the T.M.C. range since 
1954, 

Ceramite vitreous embedded wire-wound resistors in 
sizes from 3 to 200 watts and complying with Specification 
RCS 111, Class H1, are featured on the Zenith stand. 

Several new products are present at the Egen Electric 
Lid. display. A new range of Egen dual potentiometers 
with concentric operating spindles incorporate all the 
features which have contributed to the success of Egen 
potentiometers. The concentric switch potentiometer offers 
the advantage of an independently operated switch leaving 
the potentiometer setting al its optimum value whenever 
a television receiver is switched on. Again several com- 
ponents designed for incorporation into printed circuits 
are available. 

A. H. Hunt are featuring capacitors for all radio, elec- 
tronic and electrical industrial applications. Midget 
capacitors in metallised paper include Midget Moldsell 
W99 for use up to 85°C at 400 and 600 V dc. and the 
Midget Thermetic W97 with the exceptional temperature 
range of 100°C to +120°C. An important new 
development is the provision of special capacitors for all 
types of printed circuit applications. 

A new range of low-leakage high-quality electrolytics 
with exceptionally low leakage—‘Superlytics’”—will be of 
great use to the designers of low frequency amplifiers. 
Made hy the Telegraph Condenser Co., these have such 
a icw » skage that for the first time it is possible to think 
of ele .‘clytic condensers in terms of insulation resistance. 
The .. w requirements for suppression in radio and TV 
frequencies have resulted in the production of extensive 
ranges of capacitors, chokes and filter units. Part of the 
r.C.C. stand is devoted to demonstrating the applications 
and use of printed circuits within the radio, TV, and 
electronics industries. Many differing types of circuits are 
shown. Filters for reducing interference to television sets 
arising from nearby radio transmitters operating at 
frequencies lower than 30 Mc/s or higher than 70 Mc/s 
are present on the Labgear (Cambridge) stand. 

Following its successful introduction last year by 
Standard Telephones and Cables Ltd., the tantalum elec- 
trode electrolytic capacitor has been developed to provide 


better mechanical strength. The advantage of tantalum 
is that space factor is compatible with working voltage 
and deterioration does not occur with non-use, 

Suppression components for interference minimisation 
and of small size for embodiment close to the source of 
interference are shown by Plessey Ltd., and include new 
type “Caslam” cored inductors, G.P.O. type Sa, and 
“Cascaps,” 


Instruments and Test Gear 
Many firms are showing instruments and test equip- 


ment. New signal generators to come shortly into pro- 
duction are exhibited by the Automatic Coil Winder and 
Electrical Equipment Co., Ltd., and other items are the 
“Avo” valve tester type 160, the “Avo” valve character- 
istic meter Mk III, tropicalised Avo Meters, and the 
“Avo” 25kV dc. multiplier, It is also intended to show 
one or two coil-winding machines 

Popular with manufacturers is the Breakdown Tester 
Model RM 215 manufactured by British Physical Labora- 
tories. This unit provides a continuously variable output 
test voltage of up to SkV, d.c. or a.c., and also indicates 
insulation leakage by means of a magic eye. Other items 
are panel mounting meters, portable meters, precision 
grade meters, attenuators, signal generators, ohmmeters 
and a universal impedance bridge 

Hermetically sealed instruments for latest service 
requirements are being manufactured by Ferranti and 
included in these are units with American fixing centres 
providing interchangeability on N.A.T.O. equipment. 
Moving iron voltmeters are also made by Ferranti with 
a frequency range of 50 to 2kc/s 

Precision measuring equipment by Dawe Instruments 
Ltd, is represented by the Type 210 decade condenser box, 
and the Type 303 impedance comparator, Oscillators, and 
other instruments are also featured along with the Type 


Photographs across the top of the pages show Ellain low loss steatite ports 

by Geo, Bray, with, second, a Westalite contact cooled rectifier for chassis 

mounting. No. 3 shows printed circuit connectors by Belling and Lee, 

whilst the fourth shows the Salford Electrical Instruments’ precision 
potentiometer in metal housings 





fe. 


1107 Visigauge, an instrument for measuring 
the thickness of materials from one side, 
the reading being read directly from a cali- 
brated scale on a cathode ray tube screen. 
The range is from 0-015 in. to 0-300 in. 

The Pye Group of companies are exhibit- 
ing together on one stand. An audio- 
frequency oscillator with a range of 20 c/s to 
20 ke/s and an output variable from 0-20 V 
peak, and electrostatic voltmeters covering 
1 to 18 kV are products of W. G. Pye and 
Co., Ltd. 


Metal Rectifiers and Semi-Conductors 

Miniature rectifiers specifically designed for the require- 
ments of the Electronic Industry are made by Standard 
Telephones and Cables Ltd., under the trade name of 
SenTerCel, Units on view include Lt., h.t., e.h.t., and hf. 
units, and there are also “Q” type Unistors for use as 
asymmetric resistors in the d.c, circuits used in electronic 
computors. An additional display includes SenTerCel 
germanium junction power rectifiers and photo-electric 
eells. A number of “Stantel” thermistors are also on 
display. These units are suitable for use in temperature 
detection, current surge suppression power measurement 
and s0 on. 


Diamond H, Series R, 4-pole double throw hermetically sealed minia- 

ture aircroft type relay, Plessey's new 3 in, Loudspeakers, Dubilier SFK 

range of suppressors for use in domestic appliances, and last, 
Egen Electric's dual potentiometer 
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Left are four types of Gresham Transformer which 
have now been granted Approval Certificates to 
Humidity Class H.!, They are (left to right in 
pairs) (1) C- Core open type (2) Leocast (resin 

Ided) with’ dard laminations (3) Hermeti- 
cally sealed C-Core (4) Open type with standard 
laminations. Below, group of five types of trans- 
formers manufactured at the Liverpool works of 

the English Electric Co. 





Westalite rectifiers, by the Westinghouse Brake and 
Signal Co., now include a number of new miniature assem- 
blies in various types of sealed housings. All these new 
units contain either double or quadruple voltage elements 
capable of withstanding peak inverse voltages of 42 and 
85 respectively. Radio and television h.t, supplies can be 
provided by the newly developed contact cooled units 
which dissipate their heat to the set chassis and have 
resultant saving in space and weight. Germanium diodes 
and copper oxide rectifiers for a.c, measuring instruments, 
and telecommunication applications are also present. 

Newcomers to the exhibition are Pye Industrial Elec- 
tronics Ltd., who are showing a number of types of 
junction transistors intended primarily for hearing aids 
and low-powered audio frequency applications. 


Plastics and Insulation 


In the plastic field, development continues rapidly. 
Bakelite laminated sheet faced with copper are available 
for printed circuits and glass laminates based on melamine 
silicone and phenolic resins are also available from Bake- 
lite Ltd. for situations needing improved electrical 
characteristics with strength and heat resistance. Plastic 
components of all types are available from Creators Ltd., 
while self-adhesive electrical tapes, some with heat-curing 
pressure-sensitive adhesives can be obtained from the 
Minnesota Mining and Manufacturing Co. 

Micanite and Insulators Co,, Ltd., are showing mica 
products, Paxolin samples, varnished fabriss, sleeving and 
p.v.c. extrusions and silicone bonded laminates, tubes and 
tapes. The main emphasis on the H. D. Symons stand is 
placed “Symel” Silicone elastomer products, including an 
impregnated glass cloth and a glass-braided sleeving. 
“Araldite” epoxide resins, introduced by Aero Research 
Ltd. a few years ago have found many applications and 
recent developments are “Araldite” foam, flexible resins 
and high temperature materials, Metal adhesives, wood 
glues and casting resins are also displayed. Steatite and 
Porcelain Products are illustrating by examples the adop- 
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tion of machining techniques to ceramics, and have 
important new additions to the range of nickel-metallised 
seals. 

“Delaron” laminated plastic insulating boards, and 
“Delaron” copper-clad for printed-circuit work are featured 
prominently on the De La Rue stand, where a number of 
grades of glass fibre laminate, and a selection of Traffolyte 
sheets are also present. “Ellain” low-loss steatite in a 
variety of insulating requirements is conspicuous at Geo. 
Bray’s exhibit. This firm also specialises in sillimanite and 
alumina materials. 


Miscellaneous Items 

High quality toroidal cores manufactured in Permalloys 
“B,” “C,” “D,” “F,” and “V,” the last being named 
“Permendur,” and which are extensively used in the tele- 


AVO valve characteristic 
meter type Ili 


The ‘‘Readavolt’’ variable 
auto-transformer (Berco) 


communication and radio industries, are shown by 
Standard Telephones and Cables Lid. 

An unusual relay is the new “Diamond H” series R, 
4-pole double-throw hermetically sealed miniature aircraft 
type relay which has great resistance to shock and can 
Operate in a temperature range of —65° to +200°C. 
Continuous development in the design of “Carpenter” 
polarised relays made by Telephone Manufacturing Co., 
Ltd., has resulted in improved stability and performance 
over an extended temperature range. 

Cables and wires for radio, television and light engin- 
eering are being shown in a wide range by several firms, 
among them British Insulated Callender’s Cables Ltd., 
Connollys (Blackley) Ltd., London Electric Wire Co., and 
Smith’s Ltd., and W. T. Henley’s Telegraph Works Co., 
Ltd. 

Soldering of printed circuits is facilitated by the new 
products available from Multicore Solders Ltd., and a 
“try-it yourself” demonstration is available on the stand 
of Enthoven Solders Ltd. 

Telegraph Construction and Maintenance have a new 
range of television downlead cables with an expanded 
polythene dielectric, and have also a range of special 
metals—Numetal, Radiometal, Rhometal, H.C.R. Per- 
mendur and R.2799 for special magnetic application. 
Contact metals include beryllium copper, and thermo- 
static bimetal. Resistance alloys are Telconstan and 
Telcuman available down to 50 s.w.g. for precision 
resistors. 

From Aerialite Ltd. come numerous aerial arrays, and 
accessories including Band III convertors, preamplifiers, 
plugs and sockets, and for “hardware,” switches, indicator 
lamps and so on, the firms of Belling Lee and Bulgin 
should not be missed. 
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Valves in many new designs are available from Osram, 
G.E.C., Mullards, Ferranti and the English Electric Co. 
Ferranti have T.R. Cells including 3cm tuneable and 
broad-band types as well as a range of 10 cm cells on view. 
An integrated microwave test bench designed for use in the 
3cm band and incorporating the milled block technique 
will provide an insight into the modern techniques devel- 
oped to satisfy the needs of the radar and navigation equip- 
ment user. Largest of the Mullard magnetrons is the 
JP9-250, capable of delivering a peak power of 250 kW, 
and designed for “X” band radar transmitters. The hydro- 
gen thyration XH16-200, used to trigger large magnetrons 
can handle pulses of 200 amp at powers of several mega- 
watts. Mullard have also among their well-known range 
of magnetic materials a newcomer, “Ticonal ‘L’,” which 
should prove most useful to loud speaker manufacturers 
as it permits a gap flux density of well over 9,000 gauss 
to be established. 

English Electric are emphasising new industrial valves 
which have been developed for r.f. heating. These are 
specially designed for operation under the less favourable 
conditions imposed by factory use. 

The Carr Fastener Co. have two unusual new items on 
their stand at this year’s exhibition, a new valveholder for 
printed circuits and a new “snap-in” nut. Among the 
general range of components are aerial-connectors, anti- 
corona tags, barrier terminal and fanning strips and 
numerous other small components. 

New additions to the range of the Measuring Instru- 
ments (Pullin) Ltd. series of multi-range test sets are avail- 
able, and there are also a 20-way heavy duty switch and 
an e.h.t. probe-meter for use in detection and measurement 
of extra high voltages such as are encountered in tele- 
vision and radar equipment. Tailor-made equipment, par- 
ticularly involving special coil design, is a feature of the 
work being undertaken by Oliver Pell Control Ltd. 
Cabinets, console desks and rack mountings are promi- 
nently displayed by Alfred Imhof Ltd. 


B.1.C.C, television downlead cable insulated with cellular polythene 


This control console is by Alfred Imhof 
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Accelerated Ageing of F.H.P. Motors 


N eflective ageing test for motors has been devel- 

oped by Crompton Parkinson Ltd. The motors 

are subjected on a greatly accelerated basis to the 
four main factors that can be responsible for breakdowns 
in service—electrical stresses, overheating, vibration and 
dampness. This not only serves to indicate the degree 
of reliability that users can place in their motors, but 
provides invaluable information for the designers on how 
the materials used in construction react collectively to 
severe operating conditions. Such information is a useful 
addition to the data obtained from the standard individual 
tests on materials which are carried out by most reputable 
manufacturers. 

The motor is subjected to continuous reversing cycles, 
allowing it to reach maximum speed in one direction and 
then reversing it to full speed in the opposite direction. 
This treatment in itself subjects the motor to greatly 
accelerated ageing effects, since the continuous reversing 


cycles bring about high temperature, and cause electric 
impulses at the moments of reversals together with intense 
vibration and mechanical forces on the windings. The 
fourth deteriorating factor, dampness, is obtained by cool- 
ing the heated motor after each day's testing in an atmos- 
phere of 100%, humidity. 

The first motor to be tested ran for 1 million reversals 
without failure, the test then being discontinued. A second 
motor was tested to ultimate destruction, although to 
achieve this, the machine had to be lagged and the ventilat- 
ing ducts blocked to raise the temperature of the shell to 
165° C. This was done after the motor had already stood 
up to 3 million reversals, of which the last two million had 
been carried out under high temperature. 

The rigours of this test, together with the nightly satura- 
tion of an atmosphere of 100%, humidity, are, of course, 
far more severe than the conditions likely to be encountered 
in practice. 





Caution on Cable Ratings 


YOR some time now, the Electrical Research Association 
has been engaged in revising its report F/T128, which 
sets out current ratings for paper-insulated and varnished- 
cambric-insulated cables. This work has now been com- 
pleted, and the new report, F/T183, is likely to be pub- 
lished within the next three weeks, In this connection, 
we have received the following statement, which we under- 
stand is issued with the authority of all British cable 
manufacturers concerned with the production of impreg- 
nated-paper-insulated power cables for any voltage. 


The Statement 

The forthcoming publication by the E.R.A. of a new 
booklet (reference F/T183) entitled: “Current Ratings for 
Paper Insulated Cables to B.S. 480:1954, and Varnished 
Cambric Insulated Cables to B.S. 608:1955,” contains 
two tabulated sets of ratings for cables laid direct in the 
ground (and for cables in underground ducts) based on 
two alternative values for soil resistivity namely, g=120 
and g=90, 

This is a departure from past practice because in the 
earlier ratings published by E.R.A. (reference F/T128) all 
ratings for cables laid direct in ground or in ducts were 
tabulated for just the one value of soil resistivity, namely, 
g=120,. It was possible, however, to obtain the rating for 
any other value of “g” from a curve of correction factors 
which was given in the same booklet. 


In the new publication these correction factors are still 
included, but instead of giving them in the form of a 
curve, actual factors are tabulated for fixed values of “g,” 
viz.: 60, 150, 180, 210, 240, 270, and 300 with the advice 
that in order to take account of irregularities in soil con- 
ditions along the route the current rating or rating factor 
appropriate to the value next above the maximum measured 
value should be used. Soil thermal resistivity measure- 
ments should, therefore, be an essential preliminary to the 
determination of the correct current rating for a given 
cable and it is to be hoped that one effect of this new 
publication will be to encourage users to determine soil 
resistivities along their cable routes in order that the 
correct current rating can be applied. The situation, how- 


ever, must be faced where such figures for soil resistivity 
are not available or are not readily obtainable 

Hitherto the practice has been to assume a soil resistivity 
of g=120 and the result has been eminently satisfactory. 
The publication of tabulated ratings for a lower value of 
“g” in no way affects the position and the cable industry 
of this country will continue to base their current ratings 
on g= 120 in all cases where a more precise figure is 
not available. 

In thus continuing a long established practice the industry 
is not being unduly conservative or pessimistic because 
there is very good reason to believe that in many instances 
soil conditions in this country fall within the range 90-120 
and, as already stated, to take account of irregularities 
along the route, the cable rating should relate to the 
highest value and not the lowest or the average. 

Nowadays there is an. increasing tendency to operate 
cables at or near their maximum limit of temperature by, 
for example, taking proper cognizance of the actual shape 
of the load curve and applying peak ratings which are 
substantially in excess of the tabulated continuous ratings. 
This practice, correctly applied, is safe because it does 
not involve the maximum safe temperature of the cable 
being exceeded. Furthermore, the maximum operating 
temperature of all cables for working voltages up to and 
including 66kV have already been increased by 10° C 
and the current ratings increased accordingly. 

In view of the above the actual value of the thermal 
resistivity of the soil becomes more important. The pro- 
cedure, therefore, which the cable manufacturing industry 
recommends as soon as the new ratings are published may 
thus be summarised: Wherever possible actual measure- 
ment of soil resistivity should be taken at suitable intervals 
along the route, or else the probable maximum soil 
resistivity should be assessed from the information given 
about different soils in the new publication. 

When neither course is practicable the cable rating 
should be that corresponding to g=120. 

The thermal resistivities of a material—'‘'g’—is the 
temperature difference (°C) between opposite faces of a 
centimetre cube of the material to produce a flow of heat 
of | W and is expressed as so many “thermal ohm-cm” or 
"CC cai. pe Ww. 


“ 
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Electrical Equipment 


at Broken Scar Pumping Station 


Darl ‘ngton, is the recently opened Broken Scar pump- 

ing station of the Tees Valley Water Board. This, with 
its associated filter beds, is designed to supply purified 
water to the whole of the Tees Valley area with the excep- 
tion of Darlington, which has its own water undertaking, 
This area includes some highly industrialised towns with 
an increasing demand for water. 

There are two separate pumping arrangements on the 
site. The low lift station takes water from the Tees at a 
maximum rate of 12m gallons per day and supplies an 
adjacent reservoir. The water then flows by gravity 
through the various filters and chemical treatment plant 
into the sump of the high lift station, Thence it is pumped 
to a further reservoir at Long Newton, which is located 
about 10 miles distant. 

Gywnnes Pumps Ltd. was the main pump and piping 
contractors and Metropolitan-Vickers Electrical Co., Ltd., 
supplied the complete electrical installation involving trans- 
formers. motors, cables, control and switchgear. L. E. 
Wilson and Co., Ltd., carried out the erection and cabling 
to Metropolitan-Vickers’ requirements, 


(Coats to the River Tees, about four miles west of 


Low Lift Station 


Water enters the station via rotary screens driven by 
two-speed motors, and pumping is carried out by six 
pumps each running at 735 r.p.m. and driven by quiet 
running, vertical squirrel cage induction motors supplied 
at 3-3 kV, direct-on-line started and controlled from a 
multi-panel starter board with a control desk built into the 
centre. There are two motors of 220 h.p., two of 185 h.p. 
and two of 135 h.p., one of each pair acting as standby. 

A duplicate 3-3 kV supply is brought 
to the pumping station switchroom, 
where it is distributed by a seven-panel 
type-KOB circuit-breaker board. For 
lighting and auxiliary services a 415 V 
supply is obtained from two 50 kVA 
transformers housed in a small build- 
ing adjacent to the station, and the 
auxiliary plant, such as screen and 
screcn wash pumps, sump pumps and 
exhausters are all duplicated to pro- 
vide maximum continuity of operation. 


High Lift Station 

Four main pumps are housed in the 
high lift station, two of 840 h.p. and 
two of 525 h.p. They are driven by 
980 r.p.m. horizontal slip-ring motors 
supplied at 33 kV. The 840 hp. 
motors are controlled by high tension 
stator contactors and motor-operated 
liquid rotor starters. Push-button- 
operated liquid rotor regulators 
enable the speed of the 525 h.p. pump 
motors to be varied between 980 and 
800 r.p.m. The pumps are controlled 
from two multi-panel starter boards 


built into one wall of the pump room. Each board has 
a central control desk on which are located the control 
push-buttons indicating lights and instruments. The 
boards are divided into high voltage and low voltage 
sections for control of the main pumps and the station 
auxiliaries. 


Main Supplies 

The two pumping stations are fed from a substation 
situated near to the high lift station. A duplicate 64 kV 
supply is brought into this substation and stepped down to 
33 kV by two 1,500 kVA transformers operating in 
parallel. The 3-3 kV switchboard consists of a nine-panel 
type KOB circuit-breaker board, providing h.v. supplies 
to the high and low lift stations. Also housed in the sub- 
station are two 3,300/415 V, 200 kVA transformers to 
supply lighting and auxiliary services in the high lift 
station. 

It is essential that uninterrupted power supply should be 
maintained at all times as a stoppage of the filtration pro- 
cesses can result in very serious consequences. It was, 
therefore, necessary to provide duplicate high and low 
tension feeders to the main and auxiliary pumps of both 
stations. Should a fault develop on any one feeder, the 
section will automatically be isolated, and the supply will 
be maintained without interruption, via the remaining 
feeder. 

The station, together with its filtration plant, was officially 
inaugurated on 30th March of this year and should fulfil 
the wants of this most important section of the country 
which, with its rapidly increasing variety and size of indus- 
try requires a plentiful supply of purified water. 


Multi-panel starter board and control desk at the low lift station 
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CANADA 
Yukon Scheme Progress 


The proposals for a large metallurgical 
and power project in northern British 
Columbia have moved a step nearer 
realisation with the raising of substan- 
tial finance last month by Quebec Metal- 
lurgical Industries, which is controlled by 
the Frobisher-Ventures group. Detailed 
engineering plans have already been 
drawn up, these are to be finalised this 
year, the B.C, Government having ex- 
tended the survey period through 1955. 
The metallurgical project will be based 
in the Taku River area which enjoys a 
surprisingly mild climate despite its 
distance north. It is expected that work 
will proceed simultaneously on the asso- 
ciated power development. The plans 
drawn up provide for the development 
of about 880,000 h.p. in the first stage of 
the scheme, with a further 2 million h.p. 
in a second stage, and an ultimate total 
capacity of 43 million h.p, 


More Water Storage 

The Provisional Government has 
authorised the British Columbia Power 
Commission to build a dam below the 
outlet of Upper Campbell Lake in a 
water storage project estimated to cost 
$19 millions, The scheme is intended to 
meet Vancouver Island's rapidly in- 
creasing demand for power, It is to be 
carried out in three stages. Firstly, the 
construction of a large dam, to raise the 
lake level some 79 ft, which should be 
ready for use by Nov, 1956, Predicted 
load requirements indicate that it will be 
necessary to build the Upper Campbell 
Lake dam to permit raising the lake 
another 30 ft in 1958, at the same time 
installing a further 70,000 h.p. of gener- 
ating plant at the Jchn Hart power 
station, This second stage is estimated 
to cost $10 millions. The remaining 
part of the scheme relates to dealing 
with flooding upstream into Buttle Lake 
which is expected to result from raising 
the water level in Upper Campbell Lake. 


Manufacturers’ Results 

Both the Canadian Westinghouse Co. 
and the Canadian General Electric Co., 
Ltd., report a sharp decrease in profits 
for 1954. At $13 millions the net in- 
come of the former firm was $1°5 
millions less than in 1953, The Canadian 
G.E.’s net profit was $7-1 millions, against 
$11 millions in 1953. Mr H. M. Turner, 


—. 


NEWS 


A SUMMARY OF IMPORTANT EVENTS 


president of the latter concern, reports 
that sales during 1954 were at a record 
high level, but in order to keep shops 
occupied and employees at work, orders 
were accepted at prices that would result 
in no profits, if manufacturing efficiencies 
were not improved. President of the 
Canadian Westinghouse Co., Mr H. H 
Rogge, after again referring to low-cost 
competition from fcreign manufacturers, 
states that the backlog of orders carried 
forward in 1955 was much lower than in 
previous years. But he is hopeful that, 
with many important new power pro- 
jects being undertaken, orders placed this 
year will be substantially in excess of 
those of the last few years, 


SCANDINAVIA 
Financing Expansion 


Finland will use the recent $12m loan 
from the World Bank for extending and 
modernising her timber processing in- 
dustry and for building new hydro- 
electric power stations, it has been 
announced in Helsinki. About $8m of 
the loan have been assigned to five 
timber processing companies for exten- 
sions of their factories and about $4m 
for two power stations. The loan will 
cover one-fifth of the total cost of the 
projects. The rest will be financed by 
domestic capital. About three-quarters 
of the loan will be used for material and 
equipment purchases for the projects 
from Denmark, France, West Germany, 
Sweden, Switzerland, and Britain and 
about one-quarter of it for purchases 
from the United States. 


Underground Plant 

By 1959 a third of the hydro-electric 
power stations in Norway will be under- 
ground installations, according to a 
White Paper just published. The White 
Paper also states that the amount of new 
hydro-electric capacity ready this year 
will be 586,700kW. This will enable 
total annual hydro-electric output in 
Norway to rise to about 24.000 million 
kWh. By 1958 output should be abcut 
28,000 million kWh. 


AFRICA 


Salisbury Extensions 

Work has begun on the third stage of 
extensions to Salisbury City Council's 
power station, Southern Rhodesia. This 
is to comprise two 30 MW generators 


and associated boiler plant. The first set 
is scheduled for operation in 1956 
followed by the second in 1957. An 
official of the Council’s Electricity De- 
partment has stated that further exten- 
sions would depend on the Federation 
Government's decision concerning the 
future availability of hydro-electric 
power, 


£300,000 Uganda Scheme 


A £300,000 scheme to extend power 
supplies from Mbale to Soroti via Kumi, 
has been approved by the Uganda Elec- 
tricity Board, Sir Charles Westlake, the 
Board’s chairman, has told a meeting of 
Mbale Chamber of Commerce. On pre- 
sent estimates of revenue, however, the 
scheme would not be self-supporting, and 
fairly substantial guarantees would be re- 
quired from consumers before it could 
be implemented. Members of the Cham- 
ber felt that the revenue estimates were 
too conservative and have asked for de- 
tails of the basis of the estimates, 


S.W. ASIA 


Damodar Estimates 

The budget estimate for the Damodar 
Valley Corporation for the year 1955-56 
provides for Rs, 18,68,88,000 to cover 
the expenditure for the seventh year of 
the construction programme. With the 
works relating to the Bokaro thermal 
power station, Tilaiya and Konar dams 
having been nearly completed, the tempo 
of work has now shifted to the three 
projects in Maithon, Panchet Hill, and 
barrage irrigation. This does not include 
the transmission and distribution systems. 
Construction of the Maithon Dam had 
reached peak level and the main work 
should be completed by the middle of 
this year. 


Implementing a Plan 

The Rajasthan Government has ap- 
pointed a committee to expedite the 
implementation of schemes for the de- 
velopment of electric energy, for which 
Rs. 5:75 crores have been set apart in 
the State’s first Five-Year Plan. The 
decision to appoint the committee fol- 
lows a review which revealed that the 
implementation of the schemes had been 
extremely slow. 

The Five-Year Plan provides a sum 
of Rs. 2-3 crores for erection of sub- 
stations, laying of h.. transmission lines 
and for local distribution works in the 
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State for the supply of electric power 
from the Bhakra-Nangal Project. Rajas- 
than has been promised 15% of the 
power supply from Bhakra-Nangal. A 
further Rs 2-57 crores is allocated for 
the development of thermal power 
stations. 


Another Malti-Purpose Scheme 

Preliminary work in regard to the con- 
struction of the multi-purpose Nandi- 
konda project—a joint venture of the 
Hyderabad and Andhra Governments 
across the Krishna—will start very 
shortly, we learn. A joint report pre- 
pared by the Governments of Andhra 
and Hyderabad on the Rs 120-crore pro- 
ject was discussed at an inter-State con- 
ference convened by the Planning Com- 
mission. Two-thirds of the cost of the 
scheme will be borne by Andhra and 
one-third by Hyderabad. The Central 
Government will advance loans to the 
two State Governments for the execu- 
tion of the project. 


Hyderabad’s Schemes 

Proposals for six major hydro-electric 
schemes with an aggregate generating 
capacity of 210 MW have been submitted 
by the Hyderabad Government for in- 
clusion in India’s second Five Year Plan 
Rural electrification schemes covering 
160 towns and villages, at a total cost 
of Rs, 3 crores, have also been put for- 
ward for inclusion. The hydro-electric 
projects, in the suggested order of priority 
of execution, are: Poorna (8,000 kW); 
second stage development of Tungabadra 
No. 1 station (18.000 kW); Devanoor 
(48,000 kW); Nandikota (75,000 kW); 
Sivapur (30,000 kW) and the Kawalguda 
project (40,000 kW). 


Manufacturing Extension 

Electrical goods will soon be produced 
in East Pakistan by a large firm to be 
ultimately linked to the American West- 
inghouse concern. The site for its factory 


has been selected at Kawran Bazar. The 
firm, Meher Industries, will also have a 
factory in West Pakistan, we understand. 


AUSTRALIA 


A Heavy Electrical Industry ? 

Now is the time to establish a heavy 
electrical industry in Australia, the Pro- 
fessor of Electrical Engineering at Mel- 
bourne University, Professor C. E 
Moorhouse, has stated, having just 
returned to Mevbourne from a British, 
Continental and American tour, partly 
financed by the Australian electrical 
manufacturing industry and by a Car- 
negie Grant. Australia had the power, a 
good part of the raw materials, and much 
of the skill to emulate the Swedes, he 
said. Sweden, a smal! population country 
like Australia, had a heavy electrical in- 
dustry that was so busy in meeting the 
needs of the home market that only 25% 
of output had to find export markets. At 
the moment, Australia was at a disad- 
vantage in her electricity supply develop- 
ment because of the distance from sup 
pliers of heavy material. It need be no 
real disadvantage to Australia to start a 


heavy electrical industry so late. Victoria 
and New South Wales were the two 
natural places for it to get under way. 
The demand for electrical power in 
Australia continued to double every 
eight or ten years, 


A Coal Find 


A new discovery of brown coal has 
been made in the Latrobe Valley, Vic- 
toria, the Minister for National Develop- 
ment, Senator Spooner, has announced. 
The coal has a lower moisture content 
than in the main Yallourn Open Cut 
Senator Spooner said that since 1948 with 
gravimeters the Bureau of Mineral 
Resources had been mapping the brown 
coal fields of the Latrobe Valley, giving 
valuable guidance to the State Electricity 
Commission of Victoria in its drilling 
campaign. The Latrobe seam was already 
being worked in the Yallourn * North 
Open Cut but reserves were being de- 
pleted rapidly. Foflowing detailed 
gravity surveys and drilling, an ex- 
tension of the Latrobe seam had been 
found. Three miles east of the Yallourn 
Open Cut the Latrobe seam had been 
found still carrying this substantial thick- 
ness of coal under shallow overburden 
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Work has now been stepped-up on the 
Cobb River hydro-electric project, in the 
Upper Cobb Valley, Nelson province, 
New Zealand, on which progress has 
been rather slow in the past five years, 
(due chiefly to the diverting of men and 
materials to other and larger projects), 
Our illustration below, taken from the 
concrete batching plant, looking up- 
stream, shows a general view of Upper 
Cobb Valley, with the upper dam in the 
background. There is already a Cobb 
power station, housing four 3,000 kW sets, 
but this present work, for the State Hydro- 
Electric Department is to provide further 
water storage and permit. the installation 
of an additional two 10,000 kW units. 
The Cobb River wanders through a high 
glacial valley in its upper course, until it 
reaches a steep and tortuous gorge, 
dropping 2,000 ft in a few miles to join 
the Takaka River. To utilise this water 
drop a tunnel and pipeline were con- 
structed in 1944, diverting the water to 
the power station at the junction of the 
Cobb and Takaka Rivers. The present 
work, begun about 1949, involves the 
construction of an earth dam 100 ft high 
at the lip of the Gorge, a second pipe- 
line parallel to the first, and an extension 
of the power house, There were many 
problems to be overcome in the design 
of the dam, among which were the com 
plex geological formation of the site 
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Prof P. L. Burns has been appointed 
to the chair of Electrical Engineering at 
Queen's University, Belfast, and Mr T. P. 
Allen, M.SC., M.LE.£., has been appointed 
to the chair of Light Electrical Engineer- 
ing there. 


The Expanded Metal Co., Litd., an- 
nounces that Mr Frank Banfield, general 
manager for the past year, has been ap- 
pointed managing director. He succeeds 
Lt-Comd G. C, Hans Hamilton, who 
retains his position as chairman of the 
company. Mr Banfield, who is 47, joined 
the company in 1924 as an office boy at 
their Westminster offices. Before being 
appointed general manager, he was suc- 
cessively chief clerk, and in charge of 
the development of aluminium sales 


Mr E. K. Cole, chairman and manag- 
ing director of E. K. Cole Ltd. has re- 
cently returned home after completing 
an extensive overseas business tour cover- 
ing the West Indies, South and Central 
America, U.S.A. and Canada. 


Mr F. G. Baxter, 4.M.1.£.£., consumers’ 
engineer, is retiring on 30 May from the 
Lancaster and Morecambe Districts of 
the North Western Electricity Board, a 
position he has held since 1927. Mr 
Baxter was educated it the Gravesend 
Technical School and Woolwich Poly- 
technic, and served his apprenticeship 
with the Northfleet Engineering Works. 
On completion of his apprenticeship he 
was appointed chief assistant electrical 
engineer for the Associated Portland 
Cement Manufacturers, and afterwards 
gained further experience with the Metro- 
politan Borough of Stepney as an instal- 
lation engineer In 1912 he went to 
Vickers Ltd, Barrow-in-Furness, and 
left in 1922 holding the position of senior 
electrical draughtsman, to take up a 
position as technical assistant with the 
Barrow’ Corporation Electricity Depart- 
ment. In 1927 he was appointed con- 
sumers’ engineer to the Lancaster Corpo- 


Mr F. G. Baxter 


Mr Harold S. Kirk 


ration Electricity Department, which had 
an area of 194 sq miles. He was respon- 
sible for the electrical development of the 
undertaking which, up to the time of his 
appointment, had no showrooms or 
development activities. When the under- 
taking was taken over by the North 
Western Electricity Board, the district of 
Morecambe and Heysham was added to 
the area making a total of 246 sq miles 


Mr. 2. R. Quertier, of the Consolidated 
Pneumatic Tool Co., Ltd., has been 
elected president of the British Com- 
pressed Air Society, with Mr G. F. 
Davies, of Hick, Hargreaves and Co., 
Ltd., as vice-president. Mr J. T. Holman, 
of Hoiman Bros. Ltd, the immediate 
past-president, remains an _ ex-officio 
council member. 


Retiring from his position of secretary 
of the Ayrshire sub-area of the former 
South West Scotland Electricity Board, 
Mr R. Russell Brown has received a pre- 
sentation from Mr A, E. Roots, the sub- 
area manager, on behalf of the staff. Mr 
Brown became clerk and solicitor to the 
former Ayrshire Electricity Board in 
1924, and was appointed sub-area secre- 
tary on nationalisation. 


Electro Mechanical Supplies (Leicester) 
Ltd. announce the appointment of Mr 
Harold S. Kirk to the Board of the com- 
pany. Mr Kirk gained sales and elec- 
trical experience with the General Electric 
Co., Ltd., and is well known in the trade 
in the Leicester area. He spent four years 
in the electrical branch of the R.A.P 
during the late war, two vears of which 
he served in Malta. 


The B.B.C. have appointed Mr T. P. 
Douglas, M.B.E., as engineer-in-charge, 
Sutton Coldfield television transmitting 
station. Mr Douglas joined the B.B.C 
in 1938 as a junior maintenance engineer 
at the Daventry transmitting station 
During the war he held a commission 
in the Royal Corps of Signals and was, 


Mr J. M, Goodall 
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IN THE INDUSTRY 


for 34 years, a prisoner of war in Siam. 
He was awarded the M.B.E. in 1948 in 
recognition of his services while in capti- 
vity when he was actively engaged in 
radio work. Mr Douglas returned to the 
B.B.C. at Daventry in 1946. He was 
transferred to Kirk o’ Shotts television 
transmitting station in {951 and in 1953 
became the assistant engineer-in-charge 
of the Sutton Coldfield television trans- 
mitting station, in which post he has re- 
mained un’il taking up his present 
appointment. 


In the Merseyside and North Wales 
Electricity Board's No, 4 sub-area (which 
covers the six North Wales Counties and 
parts of Cardiganshire, Shropshire and 
Cheshire) a considerable extension of 
supply has taken place during the past 
few years. The sub-area extends over 
3,989 square miles, and recently the 
Board decided to re-organise the present 
district organisation by placing each of 
the eight districts under the supervision 
of a district manager, while’ retaining the 
present posts of district «ngineer and 
district commercial officer. The new 
district managers have now been 
appointed. All previously he!d appoint- 
ments with the Board, and have taken 
up their new duties this month. They 
are: Crewe district manager: Mr A. D. 
Hegan, B.SC., M.LE.E. (previously district 
commercial officer, Crewe); Wrexham 
district manager: Mr E. J, Brett, 4.M.1.£.£. 
(previously district engineer, Wrexham); 
Oswestry district manager: Mr W. A, 
Williams (previously district commercial 
officer, Oswestry); Rhuddlan district 
manager: Mr L, ¥. Taylor (previously 
district engineer, Rhudd!an); Conway dis- 
trict manager: Mr J. A. Winchester (pre- 
viously district commercial officer, Rhud- 
dian); Caernarvon district manager: Mr 
E. W. Griffiths, 4.M.1.£.E. (previously dis- 
trict ¢ngineer, Caernarvon); Anglesey 
district manager: Mr LI. Lewis (previously 
district commercial officer, Anglesey); 
and Aberystwyth district manager: Mr 
J. L. Williams (previously senior devel- 
opment assistant, No. 4 Sub-Area Head- 
quarters). 


the British Thomsen-Housten 
learn that Mr J, M. 
Goodall, M.L£.8., has been appointed 
consulting switchgear engineer. After 
completing a course in electrical and 
mechanical engineering at Finsbury 
College, Mr Goodall went to B.T.-H. as 
an engineering apprentice in 1908, and 
in 1911 joined the staff of the Switchgear 
Department, moving to London in 1913 
when the company transferred the manu- 
facture of switchgear to the Willesden 


From 
Co. Ltd., we 
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Mr J. H. Cansdale 


Works. As a member of Switchgear 
Engineering Department, he has been 
closely identified with the development 
of switchgear over the past 35 years, and 
has visited U.S.A. and other countries 
overseas to study his subject at first- 
hand, As consultant, his knowledge and 
experience will now be available for the 
younger engineers concerned with 
modern switchgear practice. 


In addition to the appointment of Mr 
W. B. G. Collis as manager of their 
Traction Department, as_ previously 
announced, the B.T.-H. Co. have decided 
to re-organise that department to cater 
for the expanding growth of railway 
electrification. Mr J. H, Cansdale, M.1.£.£., 
in addition to his duties as deputy man- 
ager, Traction Department will, in future, 
be primarily responsible for all contracts. 
Since the war, Mr Cansdale has been 
actively concerned with both road and 
rail traction contracts in the U.K., as well 
as visiting Scandinavia, Europe, India, 
Australia, and New Zealand in connec- 
tion with work of similar character. 
Mr M. W. T. Rees, 8.SC.(ENG.), A.M.LE.E., 
ASSOC.ILL.MECH.E., has been appointed 
assistant manager (projects) of the B.T.-H. 
Traction Dept. Mr Rees served a student 
apprenticeship with the company and 
joined the D.C. Engineering Department 
in 1935 and in 1949 transferred to the 
Marine Department to which he was 
appointed assistant manager in 1951 
Whilst attached to the D.C. Engineering 
Department, he made a study of diesel- 
electric traction and visited the US.A 
to gain first-hand knowledge of American 
practice in that field. 


Sir Charles J. Hambro, «.8.£., deputy 
chairman of Hambros Bank Ltd., has 
been appointed a director of Cable and 
Wireless (Holding) Ltd 


Mr R. P. Mason, commercial! manager, 
and Mr C, L. Chapman, chief develop- 
ment engineer, of Venner Accumulators 
Ltd., are leaving England on 27 Apr. to 
attend the 1955 conference of licensees 
of the Yardney International Corporation, 
Each year the associated members meet 
to compare improvements to the silver- 
zine accumulators of the Andre Yardney 
method. This year the meeting will be 
held in New York, U.S.A., from 9 to 13 
May. Mr J. M. Brooke, managing direc- 
tor of Venner Accumulators Ltd., will 
attend the conference during its session 
After visiting the factory of the Canadian 
Associates at Toronto, the three Venner 


Mr. M, W. T. Rees 


Mr J. G. Park 


representatives will return by air on 21 
May. 

We are now able to reproduce above 
the photograph of Mr J. G. Park, M.LE.E., 
who, as we noted last week, has gone to 
Ceylon as electrical engineering adviser 
to the Government. Mr Park expects to 
be away for about two years. 


Having completed fifty years’ service 
with Turnbull and Jones Ltd., of Lon- 
don and New Zealand, Mr J. Maitland 
Jones is retiring at the end of this month, 
we learn. A nephew of one of the 
original founders of the company, Mr 
Maitland Jones came to London in 1919 
and from then until 1947 ran the London 
office of the firm’s organisation. Apart 
from a brief return during the early 
1950s, he has since been on the head 
office staff at Wellington, N.Z., where he 
latterly took up the appointment of 
factory superintendent. 


Mr W. S. Harlow, A.M.1.£.£., formerly 
of the C.EB.A. London (Transmission 
Department) has joined the staff of 
W. T. Glover and Co., Ltd. Mr Harlow 
has left for Cape Town to take up the 
appointment as overseas sales engineer, 
South Africa. 

From the Metropolitan-Vickers Elec- 
trical Co., Ltd., we learn that Mr W. N. 
Kilner, M.1.£.£., is now chief engineer of 
the newly-formed Turbo-Generator 
Engineering Department; Mr C. P. 
Holder, B.A., M.LE.E., is now assistant 
chief engineer of the Plant Department, 
and Mr E, Nicholson, M.B.£., T.D., B.SC., 
A.M.LE.E., has been appointed assistant 
chief engineer of the Switchgear Depart- 
ment at M.-V. Fuller details of these 
appointments will be given in next week's 
issue 

Sir Percy H. Mills, B1., K.8.£., has this 
month joined the board of Lancashire 
Dynamo Holdings Ltd., and Mr 34. G. 
Shaw has resigned from the board. Mr 
Shaw, however, remains a director of 
some companies within the Lancashire 
Dynamo Group. 


OBITUARY 


Mr J. T. Allen, A.M.C.T., A.M.E.E., head 
of the Service Department of Lancashire 
Dynamo and Crypto Ltd,, disd on 2 Apr., 
aged 62. Mr Allen had been with the 
company in their Trafford Park works 
since 1910 when he joined as an appren- 
tice. He entered the compang’s Service 
Department in 1914, was for a short 
period in 1927 head of the contracts 
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section, and in 1928 was made head of 
the service department 

Major G. L. Bradley, who was dis- 
trict representative at Hexham for the 
former North Eastern Electric Supply 
Co., Ltd., until his retirement seven 
years ago, has died, aged 67. 

Mr J. Watt, a director of Archibald 
Low and Sons Ltd., died on 6 April. 


NEW LITERATURE 


Automobile Electrical Maintenance 
by A. W. Judge, 
A.R.C.SC., W.H.SC., A.M.L.MECH.E. 

N the third edition of this well-known 

motorists electrical bible, the author 
has taken account of post-war advances 
in motor electrics and has revised certain 
parts to include this new information, In 
addition the sections on magneto and coil- 
ignition, dynamos, starting motors and 
batteries have all been amplified and 
some parts rewritten 

In general the book is written for the 
practical man who wants to know the 
correct way to service the electrical 
apparatus of a car. For that reason, the 
scope is particularly wide, even those who 
own very old cars will be able to recog- 
nise many illustrations 

Testing and locating faults, always a 
difficult task, is simplified by charts in- 
cluded, which are bound to be of assist- 
ance. An altogether useful book, there 
is something new for both the experi- 
enced “amateur” and garage electrician. 
Published by Pitman and Sons Ltd., 256 
pages, 7} in. by 44 in, Price 12s. 6d 


Electric Power Stations—Vol. | 


by T. H. Carr, M.A.C.8., M.A.E.E., M.1.MECHLE, 

OW in its fourth edition, this 

standard work on all aspects of 
power staficns continues to provide the 
best general review available. Volume 
one which deals with the civil engineer 
ing, water, coal and steam items of station 
plant, shows evidence of considerable 
additions and rewriting to bring it up to 
date in the light of recent advances, Yet 
inevitably the age of the book is begin- 
ning to obtrude in many of the chapters 
the first edition appeared in 1941, and 
there have been such great advances since 
that date that remarks on planning new 
stations, in particular, often seem sadly 
cutdated, This ageing is most noticeable 
in the design examples and tables cf 
values which form one of the outstanding 
features of the book: there seem to be 
few mentions of post-war designs. 

Such shortcomings cannot affect the 
basic value of “Electric Power Stations” 
to students, and to engineers working on 
a growing power system rather than a 
closely integrated nationalised under- 
taking. The basic reasons for the choice 
between alternatives are as clearly 
analysed as ever, and details of plant 
construction and operation’ are well 
presented. The book remains a “must” 
for any library on power system engineer- 
ing. Published by Chapman and Hall, 
605 pages, 84 in. x 54 in. Price 70s. 
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Variable Transformers Redesigned 


OW redesigned, the range of variable 

transformers produced by PuHiLirs 
ELectricaL Lrp., Century Hse, Shaftes- 
bury Ave, W.C.2, are said to be more 
compact than previously.” Basically they 
remain unchanged, in that  toroidal- 
wound auto-transformers with central 
control knobs are employed, and varia- 
tion over a range from zero to 120%, in- 
put voltage is possible. Single units are 
rated at 260 to 2,080 VA, 

Where units are to be employed for 
bench use, a metal case is provided; this 
is said to have adequate ventilating holes 
to give efficient cooling of the trans- 
former. For panel-mounting, the case 
is usually omitted, 


These transformers have now been redesigned 


For sizes of 1,040 VA and more, com- 
plete sets of couplings are available to en- 
able ganging of two or three units in 
series, This allows complete assemblies 
to be used for 3-phase or parallel opera- 
tion, In the latter case special balancing 
chokes are available 


Improved Resistance Wires 

WO new developments are announced 

by Henry Wiaain ano Co., Ltp., 
Wiggin St, Birmingham 16, specialists in 
the manufacture of resistance wires and 
grids for various purposes, The wires 
are in a special series termed “Bright- 
ray” and the first development concerns 


a nickel-chrome-iron alloy (Brightray 
“B”), having a high specific electrical 
resistance, and which is used for manu- 
facture of resistors, 

The interturn insulation in close-wound 
resistors is, of course, provided by the 
@xide coating on the winding wire. In 
the case of Brightray “B,” due to the low 
insulation value of this oxide coating, it 
has only been possible to produce space- 
wound types. However, by virtue of 
their latest process which involves first 
coating the wire with nickel, then raising 
an oxide on the plating, sufficient resist- 
ance has been obtained to enable close 
wound coils to be produced. Experience 
is said to have shown that the insulation 
remains effective at temperatures in 
excess of 300° C, and the process can be 
employed on wires varying, in diameter, 
from 0-0016 to 0-048 in. 

The second development concerns a 
new grade of nickel-chromium alloy used 
for high temperature furnace resistors. 
This alloy, Brightray “H,” is a modified 
80/20 Ni-Cr grade intended for use in 
temperatures up to 1,100/1,250° C, and 
is available in rod, wire and strip. Special 
features of this material are its high- 
temperature strength, its tendency not to 
embrittle in service and its life, which is 
said to be considerably greater than that 
for a standard 80/20 Ni-Cr alloy, 


P.T.F.E. Available in 4 in. Rod 


LTHOUGH P.T.F.E.  (Polytetra- 

fluoroethylene) has good electrical 
characteristics with regard to dielectric 
strength and power factor, its adoption 
as an insulating material has been some- 
what slow due to difficulties encountered 
in processing. However, CRANE PACKING 
Ltp., Slough, have overcome some of the 
associated problems and have developed 
techniques for extruding tube and rod 
up to a maximum diameter of 4 in. This 
is heralded as a great advance by the 
firm, who state that many enquiries have 
been made for the material to be supplied 
in this form. In addition to these new rods 
and tubes, a range of discs, flat sheets, 
rings, cylinders and tapes are available; 
all have working temperatures ranging 
from —60 to +450°F. 


Accent on Appearance 


OR controlling main supplies in 
hospitals, schools and other build 
ings where appearance of gear is an im- 
portant factor, Bit SwitcHGeaR LTo., 
Aston Lane, Perry Barr, Birmingham 20, 
have produced a new range of cubicle 
switchgear known as “Majestic.” This 
gear, which presents a completely clean 
frontal appearance, houses incoming 
units, switchfuses, busbars, and any 
special metering or instrumentation 
required by the customer 
The switchfuses are the 
“Imperial” range modified to permit 
front operation. Available in ratings 
from 30 to 600 amps, they have been 
A.S.T.A, tested to 35 MVA at 440 V and 
incorporate h.r.c. fuses of English Elec 
tric manufacture. Switch contacts are 
mounted on “Fortol,” an _ insulating 


firm's 
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material of high mechanical strength, 
and are operated by a mechanism which 
gives quick make and break actions and 
ensures simultaneous operation on both 
poles, A mechanical on/off two colour 
indicator is incorporated and the usual 
interlocks are provided. 


This gear has been specially designed for use 
where good appearance is an important factor 


Flexible Silicone Insulation 


MATERIAL which combines the 

good electrical properties of sili- 
cones with the flexibility of rubber is 
now available. Suitable for such appli- 
cations as interlayer insulation of trans- 
former windings and, in narrow strip 
widths, for taping connections, it com- 
prises a woven cloth, generally of fibre- 
glass, coated with silastomer 132, which 
is a new silicone rubber stock. The 
material is available in thicknesses down 
to 0-004 in., and even in this size the 
initial high electric strength is said to 
show no decrease after being maintained 
at 250°C for long periods. Silastomer 
132 is available from MIDLAND SiLICONES 
Ltp., 19 Upper Brook St, W.1. 


This new Silastomer coated glass-cloth is 
available in thicknesses down to 0-004 in. 


EADERS will recall a description, 

on page 548 of our 31 Mar. issue, 

of the new METROPOLITAN VICKERS 

EvecrricaL Co. Lrp., 33kV_ outdoor 

0.c.b, In this description the breaking time 

should have been quoted as 4:15 c/s and 
not 415 
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New Soldering Iron 

OVEL feature of soldering iron intro- 
duced by RempLoy Ltp,, 25-28 
Buckingham Gate, S.W.1, is the neon 
circuit indicator sunk into the black 
Bakelite handle. A featherweight, the 
iron consumes 25 W and is ideally suited 
for small assembly, model and instrument 
work. The small soldering tip and 
narrow stem enables it to be used in a 


Remploy’s new iron has a neon indicator n 
the handle 


confined space and the copper bit is easily 
removable, Heating element is of the flat 
would mica type completely encased with 
a metal sheath with the leads protected 
by beads. A clip on the iron is provided 
so that it can be hooked up when not in 
use. Price is 19s, 3d, retail, including 12 
months guarantee. 


Adjustable Fluo’ Fitting 

OVABLE reflectors which can be 

locked to provide various cut-off 

values are a feature of the new fluores- 

cent lighting fitting introduced by MeTAL- 
FORM LtTp., 258 Grays Inn Rd, W.C.1. 

Intended primarily for industrial and 


ihe 


Metalform specially adjustable fluorescent 
fitting 
commercial use the fitting is adjustable 
to give a wide choice of mounting posi- 
tions, 
The mounting plate can be fixed 


TRADE PUBLICATIONS 

CaBLes, Etc.—Five new publications 
issued by the Sterling Cable Co., Ltd., 
Aldermaston, Berks, describe “Twintel” 
joint boxes; p.v.c. cables and flexibles, 
“Aluplas,” “Sterlene” and telecommuni- 
cations and control cables, 

‘TRANSFORMER.-—"U”" type neon trans- 
formers are the subject of a list (No. 
1010/5/7) issued by Foster Transformers 
Ltd., South Wimbledon, S.W.19. 

OVERHEAD BussBars.-New _ busbar 
trunking catalogue, reference B.B.T.971, 
has been published by Ottermill Switch- 
gear Ltd., 1 Victoria St, S.W.1. 

ELecTRIC FURNACES.—-Five types of 
continuous furnaces—the wire and string 
pull-through types, the rotary hearth and 
vertical conveyor type, the walking 
beam, mesh belt, and chain and slant 
types are described in leaflets issued by 
G. W. B. Furnaces Ltd., Dibdale Works, 
Dudley, Worcs. 


directly to walls or ceiling, to a standard 
conduit box or clamped direct to bench 
or other locations. For pendant mount- 
ing the plate can be attached to two 
down rods or suspension chains. To 
simplify installation, the mounting plate 
is a separate unit. After being fixed in 
position the control gear box which sup 
ports the assembly is slid on and held 
firm by fixing screws. The front plate of 
the box can be removed for making 
connections and to give direct access to 
the control gear. The tubular drawn rod 
supporting the lamp and _ reflector 
assembly can be adjusted to alter the 
mounting angle, and the angular separa- 
tion of the reflectors is also adjustable to 
give a range of cut-off angles. The re- 
flectors are detachable and can be used 
either singly or together, or they can be 
reversed to form an indirect lighting 
fitting. 

Reflectcrs and control gear box are 
fabricated from sheet metal, arfd stove- 
enamelled in a range of colours, The in- 
sides of the reflectors are white. © 


Low price Automatic Cooker 
OOKER complete with Auto Time- 
switch control and special oven 
pack costing 33 guineas is the latest 
achievement of Tricrry Cookers Ltp., 
109 Kingsway, W.C.2, in launching their 
new “Coronet” model 550 cooker, 
Finished in ivory vitreous enamel 
(white 10s. 6d, extra) with maroon 
handles and knobs, the Coronet has grill 


Tricity’s Coronet cooker has time control ~ 


boiler, 8 in, solid plate and 1,150 W oven 
elements all to E.D.A, interchangeability 
standards. The special control panel 
splash back embodies a Hortsmann timer, 
whilst oven is controlled by 3 heat switch 
hot plate by “Simmerstat” and oven by 
thermostat. In addition to normal equip- 
ment “Coronet” cookers are supplied 
with specially designed ovenware includ 
ing Phoemx glass meat dish and 
casseroles 


Hoover Mk. II] Washer 

RINCIPAL feature of the Mark III 
domestic washing machine which 
was introduced by Hoover L1n., Perivale, 
Greenford, at the Ideal Home Exhibi- 
tion (see ELECTRICAL TIMES, 3 Mar., 1955) 
is the detachable power wringer of unique 
design which can be easily lifted from 
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its socket and hung on a cradle inside the 
tub, thus continuing the Hoover cempact 
ness and facility for easy storage 

This power-operated wringer hag 10 in, 
rollers and easily wrings all washing, By 
means of a steel torsion bar spring it 
adjusts automatically to the bulkiest of 
clothes. An instantly operated safety 
butten device is positioned in the front 
of the machine so that a touch of the 
hand or knee instantly stops the wringer 
or washer, In addition a two-way switch 
is provided to operate the wringer or 
washer. 

Generally similar to the Mark II unit 
the new machine has a new 1/5 h.p, in 
duction type 300W motor which drives 
the machine, the automatic emptying 
pump and the wringer. It is finished in 
white with marocn and white nameplate 
and control panel, is surmounted by an 
anodised aluminium table top lid and has 
its outer shell mounted on a grey steel 
base, concealing plastic mounded wheels 
for easy movement. Price of the new 
model is £42. 14s, 6d., plus £16. 10s, 6d 
p. tax. 


The wringer for the new Hoover Mark Iii is 
easily lifted for storage 
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PROBLEMS AND PRACTICE 


Cable Economy 


N house wiring with sheathed p.v.c. 

or Urs, cables for the 2-way switch 
contro] circuit it is usual to wire a switch 
pair from the light point to one of the 
switches and then link across with 3-core 
cable as in diagram (a). It will also be 
noted that this form of connection avoids 
a joint at the switch but unfortunately 


a wart 


Red Switch 
pair 








Black 














- 2-way 
switches 








(a) 























‘ 


(b) 
Layout of wiring of two-way switching to 
economise in cable 


it is wasteful as considerable “doubling 
back” occurs. How this may be 
avoided, in many cases, is shown in 
diagram (b), The switch pair is elimin- 
ated altogether and the triple cable from 
switch to switch runs via the ceiling 
light point. It requires a little care in 
cutting away a section of the sheath for 
some 6in, without damaging the inner 
cores, The red conductor is then cut for 
connection to the ceiling rose and the 
slack from the other two cores can easily 
be accommodated in a pattress comply- 
ing with LE.E. Regulation 404j. This 
method results in a saving in cable, con- 
duit for protection and labour in cutting 
away.--M. N. 


Cleaning Conduits 


N reply to W.E.W. on cleaning con- 

duits (24 Mar. issue), surely this stop- 
page should never have occurred, as all 
precautions should be taken to ensure 
nothing can get into conduits. Where 
concrete is poured over such installations, 
boxes should be tightly filled with paper 
and wired down to shuttering. The same 
applies to boxes in brickwork—once 
again tightly fill with paper. If these are 
plastered over a shadow shows itself and 
the box can be cleared when wiring. 
Upturned conduits should be terminated 


In Engineering 


Every engineer has a story to tell; why not 
tell yours on this page? We welcome con- 
tributions to this feature, and those pub- 
lished will be paid for at our standard rates. 
Vroblems which are encountered and over- 
come in day-to-duy maintenance or instulla- 
tion of electrical plant; useful methods and 
techniques developed for specific jobs, or 
current practices, all make instructive read- 
ing for others. We will also consider for 
publication problems requiring an answer. 
Sketches are often helpful and need only be 
rough, as they will be redrawn before use. 


in a socket with a brass stop inserted 
and plug of wood to give a plaster 
shadow.—A,C, M. 


Uses for Conduit 


WONDER if many of your readers 

realise the many everyday uses to 
which scrap ends of conduit can be put 
whilst engaged on an installation. These 
vary from the short end of conduit 
fastened in a stand vice and used as a 
cable rack when wiring, to the more 
advanced pistol-grip hacksaw which some 
electricians seem able to make quite 
easily in a few minutes. 

Other uses, which I personally have 
found helpful, include such things as file 
handles made by inserting a small block 
of wood into a 4 or Sin, piece of con- 
duit, and, incidentally, very comfortable 
to hold, 

Extended star drills can be made by 
simply cutting a few teeth with the hack- 
saw on the end of the conduit. These are 
very useful on common brick if a neat 
hole is required for a conduit run, and 
will penetrate any depth of wall with the 
advantage of being easily re-cut when 
blunt. 

Another useful time saver is a simple 
holder for a “fish” tape made by bend- 
ing a short end of conduit into a circle 


Improvised 
Star arill 


yr 
Cuts made with 


hacksaw 


Suggested uses for scrap 
ends of conduit include a 
holder for draw tape, file 
holder and improvised 
cutter for brick 


%in hole 


and cutting the ends at an angle to allow 
easy access and ingress of the tape 

Another labour saver (especially when 
the boss issues you with small size 
stocks and dies) is to exchange the 
handles for a couple of 14 in. pieces of 
4 in, conduit, It is surprising how much 
labour these take out of that extra long 
nipple, although plenty of oil is required 
or the dies may suffer. A full length of 
conduit also makes an excellent staff for 
levelling the bottoms of lighting fittings 
in large premises.—-T. E, Benson. 


Handy Dodges 


wo one finds oneself having to 
replace that elusive terminal screw, 
a quick method is to pare the end of a 
matchstick till it can be inserted into the 
screw head. The screw can then be in- 
serted and screwed part way home quite 
easily. When setting tube by the wood 
block method, sleeving the tube up to 
hoie with a short piece of gas niping 
makes the job so much easier and th: set 
that much neater. To case harden sural! 
screwdrivers, heat to a cherry red, and 
then stick into a potato. Crude, maybe, 
but effective when on site jobs.—H. M. 


Installation Earthing. In the contribu- 
tion on this page by Mr Snelson under 
this heading in the 31 Mar. issue, the 
calculation should have shown V, to be 
220 V, and not 22V, as stated. The 
reference to Fig. 2 (b) in the following 
sentence should, of course, have been to 
2 (a). The expression for R, should have 
been r, r,/{fo+1,) and not as given and 
in Fig. 2 (b), the value of resistor shown 
should have been 53 ohms and not 530, 
as shown. 
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Drive for European Productivity 


Sixth O.E.E.C. Report Records Promise of Success 


RODUCTIVITY in member countries of the Organisation for European Eco- 
nomic Co-operation must be one of the most constant pre-occupations of the 


governments concerned. 


This statement comes from the recently-published sixth 


report of O.E.E.C. and sets the tone for much of the discussion in this massive two- 


volume document. 


The title adopted for the report, “From Recovery Towards 


Economic Strength” summarises both judgment on the past success of O.E.E.C. 
and evaluation of the needs of the future. Apart from complicated financial analyses, 
the report states that the 44% per year increase in production implicit in the O.E.E.C. 
five-year plan prepared in 1941 was actually achieved in 1953 and 1954. Towards 
the end of 1954, production of member countries was running at 131% of the 1950 
level. There was one industry which showed a marked departure from this standard, 


Street Lighting Price Ring 
Suspected 

REPORTS from Manchester tell of 
fresh suspicions of price fixing among 
firms tendering for street lighting work. 
Swinton and Pendlebury council have 
approved a £5,210 tender for sodium 
lighting in Agecroft Rd. The council 
were told there were two tenders before 
the Highways Committee, one for £5,210 
and the other for £5,233. The chairman 
of the committee said he gave his casting 
vote for the lower tender but added that 
some members suspected there was some- 
thing of a price ring. He voted against 
the suspected ring. 


Anglo-U.S. Conference 


on Combustion 


A JOINT conference on Combustion is 
being arranged by the Institution of 
Mechanica! Engineers and the American 
Society of Mechanical Engineers, Its 
objects are to link theory and practice 
by presenting to engineers in the US., 
Britain and other countries the results 
of theoretical work, and provide them 
with an opportunity to discuss practical 
applications of theory in the fields of 
boilers, internal combustion engines and 
gas turbines, There will be a total of 40 
papers for discussion both in London and 
Boston. The London conference will 
take place at the Institute of Civil 
Engineers, Great Ceorge St, S.W.1, 
between 25 and 27 Oct. Registration fee 
will be 10s. and an early indication of 
attendance is requested. The Boston, 
Massachusetts, conference will be held 
from 15 to 17 June, 





and that was coal mining. 

The report emphasises that further in- 
creases in production must come from 
greater output per man hour, i.¢., better 
productivity. Estimates on a basis of 
1949 are given for a number of countries. 
For Great Britain, productivity in indus- 
try was 107 in 1953 and 110 in 1954, 
Germany, as a comparison, registers 131 
and 138 respectively. The United States 
figures are listed as 111 and 114. It is 
Stressed in the report that much of the 
difference in growth of productivity 
between the U.S.A. and Europe since pre- 
war is explicable by war damage, etc.; 
the gap between the U.S.A. and Euro- 
pean countries has been 
narrowed in recent years. 

Although any discussion of produc- 
tivity is of special significance to the 


electrical industry, there is much else of | 
interest in the report, which is in many | 


ways a European parallel of the British 
Government's recent Economic Survey 


somewhat | 





E.M.E.B. hopes to Avoid 
Tariff Increase in 1955-56 


THE E., Midlands Electricity Board hopes 
to avoid any tariff increases in 1955-56, 
Mr C. R. King, chairman, told the Area's 
Consultative Council in Nottingham 
recently. He said the Board had recently 
incurred a bill of about £400,000 in 
respect of wage awards to technical, 
administrative and manual employees. 
That amount could only be covered on 
existing tariffs if the sales rate was main- 
tained. This had increased by between 
10 and 12% in the past year. Mr King 
warned that if there was an increase in 
the cost of coal, the Board would have 
to look at the tariffs again. 

Mr King went on to say that following 
alterations in the fue! adjustment clause 
of the bulk supply tariff, modifications 
had been made in the Board's industrial 
and commercial tariffs. Consumers in- 
volved had been notified of the changes 
which became effective on 1 Apr, 

On the subject of special rates for 
churches and village halls, Mr King ex- 
plained that the cost of coal was a 
governing factor. He said the Board did 
not want to offer churches and chapels 
an off-peak tariff which would be subject 
to the price of coal, 


E.A.W. celebrate Their 
30th Birthday 


FINALISED programme of E.A.W.'s 
30th annual conference was published 
last week. It is to be held at the Con- 
naught Rooms in Great Queen St, on 
27 Apr. The day's activities include the 
annual meeting, the luncheon, a meeting 
of the National Advisory Council, and 
visit to Magnet House, the G.E.C.'s 
headquarters. Speakers at the luncheon 
include Lord Citrine, Lady Swaythling, 
Mrs J. L. Stocks and Sir Vincent de 
Ferranti 

On the preceding evening Sir Lawrence 
Bragg is to give his address on “Thirty 
Years of Electrical Progress” at the 
Royal Institution in Albemarle St. This 
meeting will be by invitation only. Men- 
tion must al°o be made of the golf com 
petition for the Lady Hughman Chal- 
lenge Bowl which is to be played at the 
Bush Hill Park Golf Club on 26 Apr. 


Unfair for One Man to bear Cost of Rural Supply 


HE situation whereby a few con- 

sumers bear the cost of a new elec- 
tricity supply whilst others delay a deci- 
sion and later demand connection at no 
capital cost, has been discussed again, 
this time in the West of England. Chair- 
man of the Midlands Electricity Con- 
sultative Council stated at Hereford re- 
cently that the Board asked for guaran- 
tees from consumers before a community 
was connected. Later, others who were 
within 50 yd could demand a supply 
under statute,but would not have to pay 
any capital contribution, The matter 
arose out of the supply to an isolated 
district near Bromsgrove where one man 


was likely to have to pay the cost whilst 
others held out in the hope that develop- 
ment would take place. The Council 
forwarded to the Board a _ resolution 
deprecating that the pioneer in some 
schemes for electrical development was 
likely to pay more than subsequent users 
in the same scheme, 

Readers may recall that this matter has 
been thrashed out by the S.E. Consulta- 
tive Council, the Area Board and the 
C.E.A.. It was decided (see our 4 Nov,, 
1954, issue) that an amendment to the 
Act of 1899 might create a worse situa 
tion, and that the question could best be 
dealt with by tactful handling locally 








OFFICIAL PUBLICATIONS —— 


OVERSEAS ECONOMIC SURVEY, 

Italy (see this page). H.MS.O. 4s, 

Exrvort or Goops (Control) (Con- 
solidation), Ornprer, 1955, S.1, No, 518, 
H.MS.O, 1s, 

O.E.E.C, Sixth annual report (see 
page 629). Available from H.MS.O. 
in two volumes at 6s. each, 

E.R.A. Reports. 

L/T282: Measurement of Power 
Loss at Temperatures up to 100° ¢ 
and Frequencies up to 100 Mc/s, by 
E. Rushton and G. Russell, 7s. 9d.; 
L/T286; Dielectric Properties of 
Acenaphthylene Styrene Copolymers, 
by J. V. L, Parry, 3s. 3d.; L/'T292: 
Further Improvements to Vacuum 
Torsion Balance and Sorption Mea- 
surements on Polystyrene, by A. G. 
Day, 10s, 9d4.; L/T303: Growing of 
Perovskite-Type Crystals, by H, F., 
Kay and J. L, Miles, 7s, 9d.; L/T310: 
Breakdown of Solid Dielectrics in 
Divergent Fields, by J, H. Mason, 
218, 4d.; and W/T31: Artificial Light- 
ing for Plant Growth, by A. E, Can- 
ham, Is. 9d 

N, oF SCOTLAND H.E, Boarp, Con- 
structional Scheme No, 35. Price 2d, 
Explanatory Memo. Price 3d. (see 
page 633). H.MS.O. 

INDUSTRY AND EMPLOYMENT IN 
SCOTLAND, 1954, Scottish Home Dept, 
White Paper. H.M.S.O. 2s. 6d. 





Rise for Draughtsmen .. . 


MEMBERS of the Association of Engin- 
eering and Shipbuilding Draughtsmen 
and qualified tracers are to receive a wage 
increase operative from 11 Apr. Men of 
25 years of age receive an extra 13s. 6d 
per week, and women 8s, more, with 
proportionate increase for juniors, 


»»» and for Plumber-Jointers 


AN increase in wages for plumber- 
jointers and other grades coming within 
the scope of the Plumber-Jointers’ Agiee- 
ment, is announced. For  plumbers- 
jointers the increase is 4d. an hour, 
bringing their rate up to 4s, 54d. an hour 
in the London area and 4s. 03d. for the 
rest of the country. The correspoading 
new rates for mates are 3s. 94d., and 
4s. 64d. an hour respectively, and there 
are consequential increases for other 
grades. The new rates of pay operated 
from the first full pay period after 
5 Apr. 
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Exporters to Italy face Strong Local Industry 


LEASING feature of the latest Over- 
seas Economic Survey, published by 
the Board of Trade last week, is the clear 
and concise section dealing with market 
possibilities for U.K. products, This con 
tains short reviews regarding a wide range 
of commodities, and should prove to be 
not only a valuable guide but also an easy 
reference. Maly is the country surveyed, 
and the volume points out that the 
country is a new and developing market 
for many British goods. Development 
results from the removal of import 
restrictions, a rise in the standard of 
living, and large capital investment 
Electrical manufacturers in Britain will 
have to bear in mind a prosperous Italian 
industry and local competition however. 
The Italians have a special problem 
as regards their power supplies. She has 
been forced to develop water resources, 
and mountainous country in North and 
South provide large reserves, but there 
are seasonal shortages which are not 
as yet adequately met by thermal sta- 
tions. To use fully the seasonal resources 
an extensive grid is desirable, and efforts 
are being made to meet this need. 
Development of thermal] stations has con- 
tinued as the economic limits of hydro- 
electric generation are being approached 
Owners of large plants are developing 
their own thermal generators, while the 
availability of natural gas has encouraged 
the building of power stations using that 
fuel. 

Extensive hydro-electric development 
has led to the growth of a large industry 
making turbo-generators and _ trans- 
formers capable of supplying all the 


LANTERNS TO BEAT SMOG 


Main consideration in the street light 
ing installation at Thornaby-on-Tees, 
pictured below was smog, which in 
variably involves frequent cleaning. 
Choice of lantern in this case fell on the 
Bracknell lantern which is hermetically 
sealed with cylindrical-glass and _ self 
cleaning features, and is made by Siemens 
Electric Lamps and Supplies Lid. 29 of 
these fittings were used in the first part 
of the _ installation pictured below 
Siemens also provided 140W_ sodium 
lamps, control gear and time switches 
Installation was by Ben L, Oliver of 
Birtley 





national needs, In fact, the electrical in- 
dustry produces a very wide range of 
capital equipment and domestic articles, 
with a growing quantity made available 
for export, 

Most encouraging prospects would 
appear to lie with electric lamps, both 
filament and fluorescent, and particularly 
for all types of electric wires and cables, 
Extension of the television network is 
providing a good market both for 
receivers and for transmitters and other 
equipment. There are distinct openings 
too for specialised refrigeration plant. 
In other domestic fields, there is a ready 
market for appliances, but local industry 
cannot be forgotten, 


Southampton Branch 
restored by Siemens 
NEW branch premises have been opened 
by Siemens Electric Lamps and Supplies 
Ltd. in Southampton to replace the 
offices bombed during the war. They are 
situated in West Bay Rd, New Docks. 
It will be concerned with all the com- 
pany’s commodities including marine 
supplies, and jts object will be to give 
service to the town and docks. The open- 
ing ceremony was performed by Mrs 
R. P. Biddle, wife of the Docks and 
Marine Manager, who was also present. 


Big Atomic Plant Orders 
await U.K. in Europe 
BRITAIN’S 10-year nuclear power pro- 
gramme was an inspiration to the world, 
said Dr G. Randers, noted Norwegian 
nuclear scientist, speaking in London 
before Easter. He said that Norway ex- 
cepted, every small country in Europe 
would need nuclear energy for industrial 
uses within the next 20 years. If the 
U.K. today could make equipment for 
producing nuclear energy, she could go 
into Europe and secure orders for as 

much as she wanted, he said. 

Dr Randers is director of the General 
Establishment for Nuclear Energy Re- 
search at Kjeller. 


Nuclear Power is All 
Man’s Own Work? 


REFERRING to atomic power stations 
at the annual dinner of the London region 
of the Engineering Industries Associa- 
tion, the Minister of Fuel and Power 
said there had never been a technology 
like it in the world before. Mr Lloyd 
said there was a factor which people had 
not grasped yet. The first stage was 
wonderful enough, he said, it developed 
electric power from the fissile element 
made from uranium. The more extra- 
ordinary feature was that while the first 
nuclear power stations would burn that 
natural element, uranium, the second 
batch were going to burn material which 
had not existed in nature at all, and had 
to be made by man. It would be pro- 
duced as a by-product of generating elec- 
tricity in the first set of power stations 





Electrical Times. 14 April, 1955 


Full technical data 
and illustrated leaflets 
promptly forwarded 
on request ! 


QYYYUPUO 
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-eLECTRo * 
METHODS .: 


“Woerryy, LTD (66 Kn! 
(OF STEVENAGE ) 


Now FREE fo al// 


THE E-M TECHNICAL ADVISORY SERVICE 


control problem is 


Regardless of whether your temperature 
simple or complex, the fact remains that the 
only reliable solution is that which entirely eliminates risk. 


We therefore respectfully invite you to avail yourself of the wide 
resources of technical knowledge and practical experience possessed by 
the specialist technicians of our Temperature Division. 


ELECTRO METHODS LTD. 26-50 CAXTON WAY, STEVENAGE, HERTS. Phone: STEVENAGE 780 
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FOR HORIZONTAL BURNING SODIUM DISCHARGE LAMPS 


MORE Light — LESS Maintenance 


T= Golden Ray Mk. III is a solidly constructed and top casting acts as a further barrier to dust 
| 


antern, for either side or top entry. Gives and dirt. All exterior small parts are made of 
maximum light with a minimum of attention. stainless steel. 
Its high optical performance is assured by an a a es 
entirely new designed machine-cut “ Perspex ” / / /|y¥ Fe F } * 
prismatic refractor panel which ensures anefficient | ")/~-/—/ ‘7""A0/ distusunien Wy 
and balanced light distribution on the road surface. YT THY laa 
Years of trouble-free service are assured by its | :0}-430; 2720,-2100)m1600».900-a3¢ aa 
sound engineering construction. Its sturdy top | Eae= ue PRS robzontal_05 
casting is die-cast from aluminium alloy. The vam : ; 
refractor panel is hermetically sealed to the 
interior surface of the “‘Perspex”’ enclosing bowl, 

: . HORIZONTAL AND VERTICAL DISTRIBUTION USING 140 WATT 
whilst a heavy felt gasket placed between the bowl SO/H LAMP, BASED ON INITIAL OUTPUT OF 10,640 LUMENS. 





INSTALLED BY LONDON BOROUGHS 


Thousands of Golden Ray Lanterns have proved themselves in use with many local authorities. In Greater Lon- 
don alone, they have been installed by the Boroughs of St. Pancras, Walthamstow, Wandsworth and East Ham. 


, 
¥ > Ad 
%, oa bel j . 
ieee e re 
Why’ <i =/ fix 
NVA er. 
A, £3 . 
She ap & 
St. Pancras Walthamstow Wandsworth East Ham 


For literature and further information write to 


© Engineering & Lighting Equipment Co. Ltd., 


SPHERE WORKS, ST. ALBANS, HERTS. Telegrams: Voltarcon St. Albans Telephone : St. Albans 2258/59 
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Close Finish in Window 
Display Competition 

A SPECIAL runner-up prize of £20, in 
addition to the £50 award for the winners 
was created in the window display com- 
petition organised by British National 
Electrics Ltd., because there was so little 
to choose between the two. Each of the 
competitors jn the national final had pre- 
viously won a contest arranged in their 
Ar:a and had won a prize of £20. The 
winning display came from the Hudders- 
field showroom of the Yorkshire Board. 
Runner-up was the E. Midlands Elec- 
tricity Board's service centre at Chester- 
field. Other Area winners were Aber- 
deen, Bristol, Edinburgh, Gloucester, 
Newcastle-on-Tyne, Port Talbot, Roch- 
dale and Troon. Runners-up in the 
different areas each received a £10 prize 
As can be seen in our accompanying pic- 
ture the Huddersfield window featured 
a humorous caricature of heavyweight 
boxers, a similarity being drawn between 
the outstanding points of a B.N.E. C.90 
cooker and an easy winner. 





The First Half-Century 


On Monday last Sir G. Bartley 
asked the Secretary to the Board of 
Trade whether his attention had been 
called to the public danger arising 
from the laying down of exposed live 
rails, and what steps he would take 
to prevent the danger of loss of life. 
Mr Bonar Law replied that the Board 
of Trade was alive to the dangers, 
and that representations had been 
made from time to time to the railway 
companies concerned as to precau- 
tionary steps to be taken, and had 
been adopted by them. The matter 
was receiving unremitting considera 
tion from the inspecting officers of the 
Board.—From our issue of the 13 
Apr., 1905 











EIGHTH CONFERENCE OF 
PLANT ENGINEERS 


PLANT, People and Prosperity is to be 
the theme of the eighth annual con 
ference of the Incorporated Plant 
Engineers, which is to be held at St. 
Annes on Sea from 18 to 20 May 
this year. This theme is to be set in 
a paper delivered by Mr E. E. Butten, 
Chairman of Personnel Administration 
Ltd.. which will include automaticn in 
its scope. Four discussion groups will 
deal with subjects of special interest to 
plant engineers. Included are “Electrical 
safety in factories”; “Can werk study and 
its incentives be applied to maintenance”; 
and “The impact on the plant engineer 
of new engineering materials.” During 
the conference the new president, Mr G 
Sievewright will be installed, and at the 
conference dinner the principal speaker 
will be Sir Bruce White. Finally, there 
will be a discussion on the exchange of 
information on new techniques. This 
is a result of the replies received to the 
Incorporated Plant Engineers’ question- 
naire on the implementation of the Pro- 
ductivity Report on Plant Maintenance. 


F 


oa Latest on Southern Board’s Industrial Tariff 


N explanation of the deliberations 

now in progress concerning new in 
dustrial tariffs in the Southern Electricity 
Board’s area was given by Mr W B, 
Poulter, the Board's chief commercial 
Officer, at a recent meeting of the 
Regional Board for Industry. He said it 
had been hoped to introduce the new 
tariffs in about a year’s time, and pre- 
parations were sufficiently advanced for 
that to be done. In the meantime how- 
ever, it had been decided at national 
level to review all existing tariffs to see 
if more uniformity could be achieved 
between one area and another, and con- 
sequently S.E.B. considered it unwise to 
press on with their own proposals until 
it had been ascertained whether or not 


Another Board adjusts 
Industrial Tariff 


6,000 
the Midlands Electricity Board’s Area are 


ABOUT industrial consumers in 
the latest to benefit from the C.E.A.’s 
revised bulk supply tariff. Advantages 
which the Board will sustain as a result 
of a ‘QOO0Sd. per unit cut in the full 
adjustment charge in the bulk supply 
tariff is to be passed on. Consumers 
taking supplies metered at high voltage 
will pay ‘00065d. per unit instead of 
00007d. for each penny variation above 
or below 60s. per ton of fuel. Those 
taking supplies at medium voltage will 
pay ‘0007d, instead of -00075d. The re- 
duction took effect on 1 Apr. and is 


| expected to save industry about £46,000 


on its power bill in a full year. 

An official of the Board, announcing 
the alteration, told industrialists that as 
more new generating plant was com- 
missioned, the average amount of coal 
needed per unit generated fell, and that 
trend towards higher efficiency partly off- 
set the full impact of rising coal prices 
The benefits of that technical progress, 
he said, was being passed on to con- 
sumers whose tariff automatically in- 
creased when the price of coal rose. Coal 
now cost 65s. per ton as compared with 
17s. 6d. before the war, he added 


they conflicted with the national review. 
For that reason, Mr Poulter 
could say nothing definite, although he 
still hoped the new tariffs would be intro- 
duced next spring. 

As to the likely effect of the new 
tariffs, Mr Poulter said there was no in 
tention at present of raising more 
revenue As he was speaking in 
Southampton however, he added that the 
level of existing tariffs in that district 
was low compared with other parts of 
the Board’s Area and it would appear 
that the new charges would raise overall 
revenue from industrialists there by 
about 20 He reminded them firstly 
that the district had suffered no tariff 
increases since 1940, and secondly that 
the new tariffs would apply throughout 
the Arca at and nowhere would 
competitors better rates 


said, he 


least 
receive 


Sir Henry Self Speaks on Future 


of Power Supplies 


SPEAKING at a meeting of the Mersey 
side and N. Wales Electricity Consulta 
tive Council recently Sir Henry Self 
said that the way to keep charges for 
power down much as 
possible. By 1970, he said, the C.E.A. 
would have at least 40 million kW of 
plant, still new, which represented four 
times the taken over in 1948 
The Government had foreshadowed 
50 million kW by 1975, Last year, the 
peak load created an all-time record, 
and this year the Authority had carried 
a load 10 higher without the need of 
power cuts 

Sir Henry stressed that it would be 
necessary to continue with the 
burning system, whilst the generation of 
nuclear power gradually increased, But, 
he said, uranium was expensive and the 
preparation of nuclear fuel was a costly 
business, Hydro-electric power stations 
and not nuclear power stations, were the 
only short-time answer to Wales’ elec 
tricity supply problems, he told 300 
representatives of authorities and 
other organisations 


was to use it as 


amount 


' 
COd)i 


local 





632 


TWO AMENDMENTS TO WELSH 
H.E. PROJECT 


TWO amendments have been accepted 
by the House of Lords Select Committee 
which has been considering the N. Wales 
Hydro-Electric Power Bill. Subject to 
those alterations the Bill is to be allowed 
to proceed, and goes to the Lord 
Chancellor's Committee for the smooth- 
ing out of minor points in various 
clauses, Evidence given before the Select 
Committee was reported in these 
columns last week, 

The amendments were that pipe con- 
nections between Llyn Stwlan and Afon 
Ystradan reservoirs should be under- 
ground or replaced by a tunnel, and that 
a proposed aqueduct between Trefeirig 
and Cwmrheidol should also be replaced 
by a tunnel. The plea of the Ffestiniog 
Railway Co. that they should receive 
diversion costs was rejected, 

In his closing speech, Mr Royston 
Askew, for the National Trust and a 
number of amenity bodies, asked for 
special consideration of the effect of the 
Bill on natural beauty, Replying for the 
C.E.A., Mr H. Willis said the promotors 
were well aware of their responsibilities 

~both in providing cheap electricity by 
submitting an economic and efficient 
scheme, and in making proper con- 
cessions for the benefit of legitimate in- 
terests, 


S.LMLA. Booklet on Radio 
Isotope Instrumentation 


TO commemorate the publication of a 
handbook on Radio Isotope Instrumen- 
tation, the Scientific Instrument Manu- 
facturers’ Association staged at the Café 
Royal last week a small ceremony at 
which Mr C. E, T. Cridland, S.1.M.A. 
president, presented the first copy of the 
handbook to Sir John Cockcroft, direc- 
tor of the Atomic Energy Research 
Establishment at Harwell. Ln view of the 
increased application of radio isotopes in 
industry, medicine and other spheres, the 
handbook appears at an appropriate 
time. Edited by D. Taylor, M.sc., PH.D., 
M.LEE, and A, G. Peacock, B.SC., 
A.RLC., AJINST.P., it provides a useful 
survey of detector-elements and associ- 
ated apparatus for radio-active assay to- 
gether with details of the availability of 
special equipment for research and 
similar purposes, 


B.C.A.S. SILVER JUBILEE 


AMONG those present at the recent 
annual luncheon of the British Com- 
pressed Air Society were Maj.-Gen, Sir 
Edward Spears (Inst. of Directors), Mr 
R. J, W. Stacey (Commercial Relations 
and Export Dept., B.o.T.) and Mr R. H. 
Owen (Export Credits and Guarantee 
Dept.). This year the society is celebrat- 
ing its silver jubilee and a warm welcome 
was extended to Mr E. C, Dunkerton, 
the first chairman, The lunch was 
followed by the annual meeting. 

We note that the Society has recently 
moved its offices to 32 Victoria St, Lon- 
don, S$.W.1; tel Abbey 2141. 





CORRILUX' 


This new counter display unit featuring 
Simplex Electric’s “Corrilux” bulkhead 
lighting fitting has already attracted a 
good deal of attention. Coincidental 
with its distribution there has been a 
marked increase in sales. Since it was 
introduced, the price of the fitting has 
been reduced from the 27s, shown to 


23s. 6d. 
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Continuous Demonstrations in 
New Glasgow Showrooms 


SCOTTISH distributors for the Kenwood 
range of app.iances, S. W. Cohen Litd., 
have established a special Kenwood 
Centre at 49 Candleriggs, Glasgow, to 
concentrate all their clients’ activities in 
a single building so that service and 
demonstrations can be maintained regu- 
larly, efficiently and conveniently. It is 
planned to open the centre on Monday 
week (25 Apr.). The premises include a 
reception foyer, large demonstration 
room, maintenance department and 
administrative offices. 

The demonstration room is attractively 
designed and has a seating capacity of 
24. There is a model kitchen comprising 
cooker, refrigerator and other appliances, 
with an angled counter unit for special 
displays. The showroom is to be used 
continuously for both trade and con- 
sumer demonstrations. The week is being 
arranged so that customers will be sent 
by appointment for demonstrations on 
one day; on Tuesdays and Wednesdays, 
there will be demonstrations for trade 
assistants; and the centre will also be 
used to run service and maintenance 
courses, as an aid to dealers. The com- 
pany’s programme of agricultural show 
demonstrations, town and other shows 
will continue, 


NEWS IN BRIEF 


The B.B.C. has placed an order with 
Marconi's Wireless Telegraph Co., Ltd., 
for six 10kW V.H.F. frequency-modu- 
lated transmitters to serve the North of 
England. They will be sited at Holme 
Moss where there is already a large pro 
portion of Marconi equipment. 


Next month's issue of Good House 
keeping is to include a supplement on 
“Living Electrically in 1955." Copies will 
be available on request to electrical 
retailers, suitably bound and attractively 
finished. 


German Industries Fair opens at 
Hanover on Sunday week (24 Apr.). It 
closes on 3 May. 


Annual series of Careers Meeting will 
take place on evenings in April and May 
at the High School, Holland St, Glasgow. 
They are arranged by the City’s Educa- 
tion Department, and begin on 20 Apr. 


Deputation from the S.W. Scotland 
Electricity Consultative Council recently 
met Glasgow Corporation in a further 
effort to secure a choice between gas and 
electric cooking for council tenants. 


H.E, Sr. Samuel de Souza-Leao Gracie, 
Brazilian Ambassador in London, 
recently paid a visit to the Trafford Park 
works of Metropolitan-Vickers Electrical 
Co, Ltd. The company is supplying a 
considerable proportion of Brazil’s elec- 
tric railway equipment and rolling stock. 


A record turnover during the past year 
and a substantial increase in the total 





net value of sales was reported at the 
annual sales conference of Bill Switch- 
gear Ltd. Erection of another factory in 
the Birmingham area would give facili- 
ties for a substantial increase of turn 
over by 1956. 

Over 200 members and their guests 
were present af the Electrical Trades’ 
Commercial Travellers’ Association (Mid- 
lands Branch) Ladies Evening in Birming- 
ham. Mr R, A, Capel, branch chairman, 
presided. 

Large neon signs at B.O.A.C.’s new 
H.Q. building at London Airport have 
been erected by Claude General Neon 
Lights Ltd. 


First Aid Contest 


FINALS of the British Electricity Am- 
bulance Centre’s First Aid Competition 
took place in, London before Easter. 
Thirteen teams took part in the men’s 
section and 9 in the women’s. The cham- 
pionship trophies were won by the Gt. 
Yarmouth (Eastern Board) men’s team 
with 297 points out of a possible 400, 
and by the Swindon (Southern Board) 
women’s team. Runners-up in the two 
sections were Northwich (Merseyside) 
and Kingston-on-Thames (S. Eastern). 
The awards were presented to the suc- 
cessful teams by Mr J. Eccles, deputy 
chairman (operations) of the C.E.A, The 
winners will represent the C.E.A. in the 
St. John’s Ambulance Association's com- 
petition for the Grand Prior’s Trophy on 
17 Nov. 
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QUESTIONS IN PARLIAMENT 


Export of Electrical Goods 


SOME details of the value of exports of 
radio. and TV equipment and electrical! 
machinery from the U.K. to India, Japan, 
the dollar area and the rest of the world 
during ‘thé years 1951-54 were given in 
Hansard last week. The information was 
sought by Mr £. Johnson. Mr A. R. 
Low said he would provide the figures 
in the Official Report, but in reply to 
another question he said the trend was, 
on the whole, favourable. It had been 
rising for the last three years, he said. 
The figures are as follows: 





£'000) 


| } 
| 1951 | 1952 | 1953 | 1954 





Radio and TV 

India = 2,018 
Japan i | 50, 163) 456 492 
Dollar area | 1,2 1,759, 2,003) 2,97 
Rest | 17,596) 18,871) 19,313 20,97 


| 
‘ia 1,485, 1,544 








Total | 20,952 22,995, 23,256, 25,992 


Electrical 
Machinery | 
India 5,332) 5,770| 7,435) 6,330) 
Japan we 23} 30) 59) 67 
Dollar area | 4,063 5,079) 5,907; 5,633 
Rest 42,039) 50,972) 46,874) 46,957 














Total |51,457/ 61,851| 60,275 58,987 





Figures for radio and TV_ include 
valves, and those for electrical machinery 
éxcludé apparatus and appliances. 


Emissions from Bankside 


COMPLAINTS about atmosphere pollu- 
tion ‘caused by Bankside power station 
were raised on the Adjournment by Mr 
G. Isaacs last week, and answered by Mr 
W. F. Deedes. As regards the old 
station Mr Deedes said only two of the 
18 boilers were provided with’ grit 
arresters. The C/E.A. were reluctant to 
carry out expensive re-equipment of a 
plant with a very limited life, he said. 
There were no complaints about the new 
station. 

Mr Deedes dealt with the questions of 
soot, sulphur dioxide and grit. Both oil 
and coal fired boilers were likely to pro- 
duce dark smoke for two or three 
minutes but afterwards there should 
seldom be any. He gave figures to show 
that the emission of sulphur dioxide had 
been substantially reduced since 1950. 
He admitted that the figures conflicted 
with Southwark council’s records but 
suggested it might come from other 
sources. On the question of grit he said 
the Chief Alkali Inspector was of the 
opinion that the station was mainly 
responsible, but added that there was 
some doubt about the positioning of the 
gauge and its true reflection of conditions. 

Nevertheless the C.E.A. accepted the 
position as unsatisfactory, and gave 
assurances that the short-term course 
open to them would be carried on. This 
was to press for close control of smoke 
and a further reduction in the use of 
solid fuel, 








ELECTRIC. SUPPLY NEWS 





Harris 

A scheme prepared by the North of 
Scotland MHydro-Electric Board, the 
Loch Chliostair project to supply Harris, 
has been confirmed by the Secretary of 
State for Scotland. Under the scheme, 
the waters of Loch Chliostair will be 
utilised in a 700kW power station. A 
dam is to be built across the River Eaval 
at the outlet of the loch and water fed 
by pipeline to the power station on the 
bank of the River Eaval into which the 
turbine will discharge. Cost of the 
scheme is estimated at £270,000, and the 
annual output at 2:4 million units. 


Lake District 

A revised scheme to take electricity to 
Borrowdale and Patterdale has _ been 
approved by the Lake District Planning 
Board. Five lengths of line, amounting 
to about 34 miles, are to be overhead in 
Borrowdale, with an approximately equal 
length underground, while the Deepdale 
section of the Patterdale scheme will also 
be overhead... This new scheme is the 
result of negotiations between the Cum- 
berland planning officer and the sub-area 
manager of the North-Western Electricity 
Board. At last week’s meeting of the Lake 
District Planning Board, only three mem- 
bers voted for an amendment supporting 
the view of the National Parks Com- 
mission urging that the whole, or almost 
the whole, of the Borrowdale line should 
be underground, and that the Board 
should appeal to the Electricity Board, 
and if necessary to the Minister of Fuel 
and Power, to alter the scheme, One 
member, “fresh from intimate contact 
with local electors,” stated that it would 
be wrong to disregard the very strong 
local feeling that nothing should delay the 
provision of electricity to Borrowdale 
and Patterdale. Another member added 
that the negotiations between the parties 
concerned had not delayed the scheme, 
and if the present plan was agreed, work 
could begin this summer. Other mem 
bers urged that the scheme be recon- 
sidered. The Rev, H, H. Symonds said 
the Minister of Fuel had recently com 
pelled the C.E.A, to incur an additional 
expenditure of £90,000 to keep the super- 
grid off the Belmont Moors. If Belmont 
was worth saving, how much more so 
was Borrowdale, the most beautiful place 
in England, he added. Mr P. Cleave also 
pointed out that of 52 miles of electricity 
lines approved by the Board hitherto, 50 
were overhead. If the Board com- 
promised over Borrowdale, he added, it 
would prejudice all chance of getting 
their lines placed underground. 


Richborough 

The suggestion that the proposed 
power station for this former sea-port 
area would be nuclear operated, was 
described as a rumour without founda- 
tion by Mr H. J. Carte, Thanet district 


manager of the South Eastern Electricity 
Board, at a meeting of the Ramsgate and 
District Employment Committee. He 
emphasised that a decision had not yet 
been made as to whether there would be 
a new power station at Richborough or 
not, or where the site would be, The 
results of the test borings would pro- 
bably decide the matter. A_ nuclear- 
operated power station would involve a 
heavy concrete and stee] structure, and 
there must be no danger of subsidence. 
He was also reported as saying that the 
flat bottom of Pegwell Bay was particu- 
larly suitable as a bed for the cooling 
pipes running out into deep water and 
that there were ample road and rail faci- 
lities for transporting plutonium, radio 
isotopes and other by-products, 


Stratford-upon-Avon 

It was hoped that the town’s electricity 
supply would be wholly changed over to 
a.c. by the end of next year, Mr E, C 
Eades, district engineer to the Midlands 
Electricity Board, told members of Strat- 
ford Rotary Club recently. The complete 
change-over was planned befcre the war, 
but nothing was done until two years ago 
The laying of new cables began in June 
1953, and work in the centre of the town 
was now 90% complete The whole 
scheme involved the laying of 8 miles of 
underground cable and the erection of 
substations, 


Surrey 

The County Planning Committee has 
decided to offer no objection to the 
amended route for the C.E.A,’s overhead 
transmission line from Melksham to Iver 
via West Weybridge, provided the siting 
of the pylons were approved by the local 
planning authority. No objections had 
been raised by the authorities concerned, 
including the Council for the Preserv4- 
tion of Rural England on that pact of 
the line within Surrey 


LIGHTING SCHEMES 

Halifax. It is proposed to provide 
sodium lighting in Gibbett St, Pellon 
Lane, Claremount Rd, Heath Rd; Skir- 
coat Green Rd, Shay Lane; and Holds- 
worth Rd, at a tctal cost of £16,702. Also 
proposed is a modified scheme for Hop- 
wood Lane, Hanson Lane, Warley Rd, 
Spring Hall Lane, Haugh Shaw Rd, Pres- 
cott St, and Parkinson Lane, to cost 
£10,929, and new tungsten lighting at 
Mixenden, to cost £1,773 The three 
schemes provide for 689 new lights 

Kilburn. Hampstead and Willesden 
Councils are to consider a joint scheme 
for installing sodium discharge Jamps 
along Kilburn High Rd 

Shipley. A ten-year programme for 
the conversion of gas street lighting to 
electricity is estimated to cost £51,450, 

Thurmaston. The P.C. is to ask the 
M.o.T. to meet half the cost of a £3,200 
scheme for lighting the main street. 








COMPANY ACTIVITIES 





rue full og of Switchgear and 
Cowans reveals a_ situation 
which ag oP have brought 
disastrous results for 1954, Trading pro- 
fit of £161,582 (£114,697) includes, states 
the report, a substantial amount on 
account of Loss Insurance due to a fire. 
Following a poor year in 1953, when, 
however, the last quarter provided a 
satisfactory recovery, there was a 
disastrous fire in January at the premises 
of Messrs Richard Whiffen Ltd., the sub- 
sidiary company which manufactures the 
group's insulation. The first month's out- 
put, according to the chairman, Mr J, L, 
Rowbotham, was not greatly affected at 
the main switchgear factory, but there- 
after until the end of July, the lack of 
an adequate supply of insulation seriously 
curtailed the output of switchgear and 
the results were correspondingly poor. 
In fact, leaving out the question of Loss 
of Profits Insurance, the figures showed 
a loss at that date, 

From then onwards, with the insula- 
tion factory rehoused, with reconditioned 
and new plant coming into production, 
matters gradually improved and at the 
end of the year a rate of output about 
10% above 1953 was realised. But for 
the fire, results would have exceeded the 
1952 peak. Although the drop in output 
was covered by Consequential Loss In- 
surance, the claim had to be based on 


Albright and Wilson Led. 


The group net profit for 1954 is 
£884,487, compared with £746,230 for the 
previous twelve months, after charging 
taxation of £991,802 (£/,039,838) and 
providing £1,275,973 (£669,980) for de- 
preciation. A second interim dividend 
of 154% makes a total of 224% for the 
year-—-5% more than a year ago. 


British Aluminium Co. Ltd. 


The profit, before taxation, for 1954 
is more than double that of the previous 
year, and the final dividend is increased 
by 2% to 8%, making a total distribu- 
tion of 12% (/0%). Manufacturing and 
trading profits rose to £1,999,633 (as 
against £882,117 for 1953), after charging 
£631,534 (£575,652) for depreciation and 
transferring £223,240 (£100,000) to plant 
replacement reserves. After charging 
taxation, the net profit amounts to 
£720,151 (£404,124). 


British Engine Boiler and Electrical 

Insuranee Co. 

The profit, before taxation, is £320,689 
(£274,232). The final dividend is 274%, 
making a total of 55%, compared with 
50% paid for the previous year. 


Crofts Engineers (Holdings) 
For 1954, the profit, before taxation, 
is £706,716 (£679,795), according to the 


figures for 1953, which was a poor year. 
Efforts are now being made to reduce 
the figure for Stock and Work in Pro- 
gress which stands at £396,000. 

The board say nothing about the work- 
ing capital position but it seems clear 
that with cash in hand and at the bank 
at a low ebb a new capital issue in some 
form will be needed before long in order 
to cope with the order book which 
exceeds the group’s budgeted increase in 
production level. 

Fast and furious is the recovery of 
Vactric Ltd. which announces a capita! 
bonus of 200%, half in Preference and 
half in Ordinary shares, following a 
resumption of dividends for the year to 
31 Mar., 1954, after eight years’ lapse. 
Last year’s dividend was 10%, out of earn- 
ings of 129%, which probably explains 
the board's anxiety to bring the capital 
more into line with earnings capacity. 
Last December they said that current 
trading continued to be satisfactory with 
profits for the first half of the March 
1955 year showing profits in excess of 
the corresponding period for the previous 
year, Since then the group has had the 
benefit of relaxed hire-purchase restric- 
tions. The new bonus Ordinary shares 
will rank for all dividends in respect of 
the year to March last and the preference 
will rank for dividend as from 1 Apr., 
1955.—-From our City Correspondent. 


preliminary statement, But a final divi- 
dend of 15% again makes the total 224%, 
for the year. Due mainly to the end of 
the Excess Profits Levy, the taxation 
charge has decreased from £376,557 to 
£361,740, 


Say", OF THE WEEK 


“Supervisory jobs are literally hawked 
around the workshops because the best 
craftsmen are not inclined to take the 
extra responsibility at salaries only a 
little higher, and sometimes lower, than 


they are already being paid .. .” MR 
H. G. KNiourt, general secretary, Associa- 
tion of Supervisory Staffs, Executives 
and Technicians. 


“Some people feel that Kirkstall power 
station simply ought to be moved, or 
thrown away, but you can't do that with 
a power station valued at £15 millions 

’ Dr I. G. Davies, Leeds Medical 
Officer of Health, 


“We have got so used to annual in- 
creases in wages, and in the prices of 
materials and primary products, that we 
are now accepting them too casually, too 
readily as inevitable . .” Sir Harry 
PILKINGTON, 
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Enfield Rolling Mills Ltd. 

This copper concern has made a good 
recovery. Trading profit for 1954 at 
£1,367,328 is nearly doubie that of the 
previous year. The directors recommend 
a final dividend of 15%, making a total 
of 20%, against 10% before. 


International Combustion (Holdings) 

It is proposed to make a one-for-two 
scrip issue, subject to the consent of the 
Capital Issues Committee. 


McMichael Radio Ltd. 

After charging taxation, etc., the net 
profit is £39,075, as against £28,529 for 
the previous period. The Ordinary divi- 
dend is 164% (/24%), and on the Parti- 
cipating Preferred Ordinary 12% (10%). 


Switchgear and Cowans Ltd. 


Orders are being received at a rate 
exceeding the budgeted production level, 
which represents an increase of 25% 
above 1953, Mr J, L. Rowbotham, the 
chairman, states. All indications are 
that this target will be achieved, if not 
exceeded, during 1955. 


Vactric Ltd. 

Resolutions have been approved pro- 
viding for the 100,000 shares representing 
6% Redeemable Preference shares re- 
deemed on 28 Feb. to be cancelled, thus 
reducing the authorised capital to 
£300,000. It was also agreed that the 
capital be raised to £600,000 by 300,000 
6% Cumulative Preference shares of 
£1 each, and that £300,000 be capitalised 
and applied in paying up 150,000 6% 
Preference shares of £1 and 600,000 
Ordinary shares of 5s. each, to be distri- 
buted in the proportion of one Prefer- 
ence share for every four Ordinary and 
one Ordinary for every Ordinary share 
held, 


G. and J, Weir Ltd. 


A substantial increase in profit for 
1954 is to be accompanied by a rise in 
the dividend. The group surplus, after 
all charges, including taxation, amounts 
to £1,534,486, compared with £804,269 
for the previous twelve months. Taxa- 
tion charged is £1,530,430 (£1,546,742). 
A final dividend of 20% makes a total 
distribution for the year of 274% 
64% more than a year ago. The com- 
pany is also paying a 24% diamond 
jubilee bonus. 


Worthington-Simpson Ltd. 

The net profit, after taxation, amounts 
to £282,112, compared with £224,996 for 
the previous year. The final dividend is 
10%, making a total of 20% on capital 
increased by a one-for-twelve scrip issue, 
which amounts to the same on the old 
capital. It is also proposed to make a 
further one-for-two scrip issue, 


Dividends Declared 

British Electric Resistance Co, Interim 
dividend of 5% (24%), but it is pointed 
out that this is not indicative of any in- 
crease in the total distribution. 

Bullers Lid. Interim 5% (same). 
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COMMERCIAL INFORMATION 





Contracts Open at Home... 


Dates given are the final for receipt of 
tenders unless otherwise stated. 


15 Apr.—Birmingham T.C. Installation 
of electric lift at old people’s home 
Alvechurch Rd, West Heath. Sir Her- 
bert J. Manzoni, City Engineer and Sur- 
veyor, Civic Centre. Deposit £2. 2s. 

15 Apr.—Durham. Tenders invited for 
electrical installation—See 7 Apr. issue. 
15 Apr.—Fort William. Installation in 
fire station at Claggan.—See .31 Mar. 
issue, 

16 Apr.—Alnwick (Northumb.) R.D.C. 
Installation in 15 houses at Long- 
houghton.—-See 7 Apr. issue. 

16 Apr.—tLiverpool T.C.  Pedestrian- 
controlled electri¢ trucks for collection 
of street sweepings and gully sludge.— 
See 31 Mar. issue. 

18 Apr.—Derby T.C. Installation in 89 
houses in Harvey Rd.—See 7 Apr. issue. 
18 Apr.—Eccles T.C. Concrete columns 
and sodium discharge lanterns, lamps. 
tc., for Class A street lighting.—See 7 
Apr. issue. 

18 Apr.—Ennerdale (Cumb) R.D.C, Elec- 
trically operated automatic crude sewage 
ejector at Cleator.—See 7 Apr. issue. 

18 Apr.—Nottingham T.C, (a) Provision 
of steel tubular light columns, and (h) of 
140 W cut-off sodium lighting equipment 
for section of trunk road A.614.—Adver- 
tised in 17 Mar. issue. 

19 Aor.—Ballycastle (Antrim) R.D.C. 
Electrical installation in cottages and 
bungalows on various sites. T. J. Sheehan, 
clerk, Council Offices. Deposit £1 1s. 
20 Apr.—Newcastle-on-Tyne T.C. Elec- 
trical installation in 108 flats and maison- 
nettes on Kenton North estate. City 
Architect, 18 Cloth Market. 

20 Apr.—Staffordshire. Additions to 
approved list of contractors to be made. 
Application by above date to County 
Education Architect, Staffs Education 
Committee, Green Hall, Lichfield Rd, 
Stafford.—Advertised in this issue. 

21 Apr.—Belfast T.C. One bulldozer for 
moving coal at Power Station West coal 
store.—Advertised in 17 Mar. issue. 

21 Apr.—Co. Down. Installation at Resi- 
dential School, Hillsborough.—See 7 Apr. 
issue, 

22 Apr.—Lowestoft T.C. Electrical in- 
stallation in 18 houses on Beeches estate. 
Borough Engineer's Office, 49 High St. 
Deposit £1. Is. 

23. Apr.—Middleton T.C. Supply of 
equipment for conversion of 18 street 
lighting points from gas to electricity. 
Borough Engineer and Surveyor, Town 
Hall. 

25 Apr.—Birmingham T.C. Installation 
at ogee Green Lane fire station, 
Sheldon.—See 7 Apr. issue. 

25 «Apr. .— Bridgwater T.C. Concrete 
pe map with lanterns, contro] gear. etc., 
for sodium discharge street lighting.— 
See 31 Mar. issue. 

25 Apr.—Chadderton U.D.C. Supply of 
street lighting equipment: 70 totally en- 
closed lanterns for 140 W sodium lamps. 
110 same for 60W sodium lamps; 70 
transformers, capacitors and time 
switches for former. and 110 same for 
jatter. Engineer and Surveyor, Town Hall, 


Fluorescent 


25 Apr.—Coleraine T.C, 
Mar. 


street lighting scheme.—See 31 
issue. 

25 Apr.—Littiehamptoa. Wiring of Mal- 
travers Rd public library.—See 31 Mar. 
issue, 

27 Apr.—Co. Offaly. 
nurses’ home at Tullamore. 
issue. 

28 Apr.—Belfast T.C. Installation at 
Central Library, Royal Ave.—-See 7 Apr. 
issue. 

29 Apr.—Midlothian, Mercury and fluor- 
escent lamps on 15ft steel columns at 
Currie and Balerno.—Sce 7 Apr. issue 
30 Apr.—Bury T.C. Erection of about 
410 steel street lighting standards sodium 
lighting equipment and overhead lines, 
Street Lighting Superintendent, Fire 
Station, The Rock.—Advertised in this 
issue. 

30 Apr.—Peterborough T.C. Lighting and 
power installations in 36 houses and 16 
flats on Walton estate. L. H. Robjohn, 
City Engineer and Surveyor, Town Hall. 
Deposit £2. 2s.—Advertised in this issue. 
30 Apr.-—Salford T.C. Lamps and cables 
in year from 1 July.—See 7 Apr. issue. 

2 May—-Kingston-on-Hull T.C, Supply, 
erection, etc., of diesel engines, altern- 
ators, centrifugal boreholes and booster 
pumps, etc., at Springhead pumping 
station.—-See 17 Mar. issue. 

3 May—East Riding. Electrica! installa- 
tion in new Home for Aged at Driffield. 
County Architect: County Hall, Beverley. 
7 May—Brighton T.C. Pumping units, 
control equipment, etc., at Balsdean 
pumping station.—See 31 Mar. issue. 

9 May—Nottingham T.C. Two cen- 
trifugal booster pumps and electric 
motors, etc., at Bestwood Pk Station. 
Sce 7 Apr. issue, 

12 May—Belfast T.C, Extensions to high 
pressure steam feed, drain and exhaust 
piping, steam receiver and assoc. valves, 
electrical controls, fittings. etc., at Power 
Station West.—Advertised in 31 Mar. 
issue. 

13 May—Wolverhampton T.C. Installa- 
tion of class A sodium and fluorescent 
lighting including supply and erection 
of columns, lanterns, control gear and 
time switches. Borough Engineer, Town 


Installation in 
See 7 Apr. 


Hall. Advertised ‘1 this 
issue, 

18 May—Dublin T.C. Electrically-driven 
sewage pumps for Clontarf station. —See 
24 Feb. issue. 

19 May—Belfast T.C, Plant for injection 
of chlorine into circulating water of con- 
densers and auxiliary coolers at Power 
Station West.—Advertised in 7 Apr. issue. 
26 May—-Belfast T.C, Supply, erection of 
11:8kV and lower voltage transformers 
for Power Station West, Tender No. 1631 
Merz and McLellan, consulting engin- 
eers, Carliol Hse, Newcastle-on-Tyne. 
Deposit £5. 5s.--Advertised in this issue. 
No date stated—Angus. Electrical work 
in Montrose Academy.—-See 7 Apr, issue. 


... and Overseas 
Details of items marked * may be obtained 
on application to the Board of Trade, Lacon 
House, Theobalds Rd, quoting 
reference. 
26 Apr.—Kuwait. Supply of twelve 750 
kVA _ 11,000/433 V_ oil immersed natur- 
ally cooled power transformers. Dept. of 
Electricity, Govt. of Kuwait. B.o.T. (Ref.: 
ESB 6980/55).* 
28 Apr.—Portuguese E. Africa. 
of five electricity generators for Zam- 
bezia District Administration, com- 
prising one each of 60kW, 20kW and 
12kW and two of 8kW each. Procure- 
ment Purchasing Commission, Lourenco 
Marques. B.o.T. (Ref.: ESB 7393/55).* 
29 Apr.—Canada. Manitoba Hydro- 
Electric Board require ash-handling 
equipment for Brandon generating 
station. Details from Mr L. M. Hovey, 
Manager, System Engineering and Plan- 
ning Div., 1100 Electric Railway Cham- 
bers, 213-19 Notre Dame Ave, Winnipeg 
2. B.o.T. (Ref.: ESB 7611/55).* 
29 Apr.—tindia. Tenders (No. A.175) 
invited for supply of 80,000 11 kV and 
8,000 33 kV pin insulators; 8,000 11 kV 
and 300 66 kV strain insulators; 1,600 
33 kV strain sets; and 3,000 66 kV sus- 
pension-type insulators. Superintending 
Engineer, Technical (Electrical) Andhra, 
20 Rutland Gate, Madras 6. B.o.T. (Ref.: 
ESB 6983/55).* 
3 May—U.S.A, Dept. of Interior of 
Bureau of Reclamation invites tenders 
(DS-4373) for supply of one 15,000 kVA, 
110,000 grounded wye- to 69,000 wye- 


Deposit £2. 2s. 


Supply 





“Supra-de-Luxe” massage equipment, 
repairers of? E.E i yg Garrett 
and Co., Ltd., 51 Frith St, W. 


ar yan plugs and sockets, makers of? 
N.A.—Electronic Components, Weedon 
Rd Industrial Estate, Northampton 
“Polimop” floor polisher, suppliers of? 
T.E.—Aarden Lewis Ltd., 52 Valley Rd, 
S.W.16 
“Permaheat” electric blankets, makers 
of? $S.E.—Permaheat Litd., Spectator 
St, Manchester 4 





Your Queries Answered 


Readers are invited to make use of our free enquiry department which 
wide resources including an index of trade information with over 100, 


A Selection from the 121 queries answered this week 


sesses 
entries 


Electro-Technical Industries Lid., address 
for? D.S.T.—The last address we have 
noted for this concern is 16 Berkeley St, 
W.1. The range of appliances are no 
longer in production and there are no 
spares available, this being subsequent to 
a fire at the factory 
“Viking” piano heater, makers of? E.C 
B. Whittaker, 253 Bury New Rd, Hey- 
wood, Lancs 
“Systym” irons, makers of? 
Tym’s Electric, Systym Works, 
Rd, E.15 


R.E.T. 
Kennard 











636 


volt, 3-phase, class OA, 60 cycle, outdoor 
power transformer, having a 12,500 delt- 
volt 5,250kVA (external load) tertiary- 
voltage winding and having tap-chaaging- 
under-load equipment and tank-mounted 
lightning arresters. Dept. is at Building 
53, Denver Federal Center, Denver, 
Colorado, 
4 May~—-South Africa. Stores Dept. of S. 
African Railway invites tenders for (a) 
64,800 ft of hard drawn stranded copper 
- {tender No, ©9192), (b) 1,300 ft 
+0 lag 4-core p.ilcdsA.a.s. 660 V cable 
Fd. r No, C.9179); and (c) 100ft 2- 
core ‘007 sq in. 660 V and 4,000 ft 4-core 
0225 sain, 660V v.iricd.s.tas, cable 
(tender No, C.8866), B.o.T. (Refs.: ESB 
7508 /55, 7552/55, and 7553/55).* 
11 May—-New Zealand. Supply of total 
of 930 miles of PVC insulated and flame- 
proof enamelled wire. Tender No, P. and 
T. 150/7783. Director-General, Stores 
Div., G.P.O., Wellington. B.o.T. (Ref.: 
ESB 7087/55).* 
20 May—-U.S.A. Supply of 15kV bus, 
breakers and generator grounding equip- 
ment for Chief Joseph Dam on Columbia 
River. Schedule A concerns main gener- 
ator eircuit-breakers, and Schedule 8 main 
generator bus structors. Corps of Engin- 
eers, U.S. Army, Seattle District Engineer, 
4735 East Marginal Way, Seattle 4. B.o.T. 
(Ref: ESB 7613/55).* 
31 May~ Kuwait, Supply of 11kV paper 
insulated lead covered cable and associ- 
ated pilot cable. President of Dept. of 
Electricity. Govt. of Kuwait, Kuwait.— 
Advertised in this issue, 
31 May—Tangier. Electrification of 
Dehar idid district comprising con- 
struction of 3-phase h.t. overhead line 
on concrete posts; equipment of 5,500 V 
transformer station; installation of two 
Lt, outlets, two public lighting outlets and 
A.}.t. inlet; and erection of |.t. overhead 
stem on wood poles. Director. of 
ater and Electricity Dept., 89 Rue de 
Foucauld ler etage, Tangier. B.o.T. 
(Ref.: ESB. 7402/55),* 
Z June-—Syria. Provision and installa- 
tion of two complete generating sets with 
h.t. systems for Municipality of Lattakia. 
Service de |'Electricité et de I'Eau, Lat- 
takia. B.o.T. (Ref. ESB 6644/55),* 


9 June—Australia. Supply of dc. equip- 
ment for Bunbury generating station, 
including a glass celled Plante type bat- 
tery, solenoid operated and cell switch, 
3-phase full wave bridge type rectifier, 
control board and portable mitlker/ 
booster. Specif. No, 19/Bunbury, State 
Electricity Commission of Western 
Australia, B.o.T. (Ref.: ESB 7450/55).* 


15 June-—-Portuguese E. Africa, Tenders 
(No, 27/55) invited for supply of 63 
items of electrical equipment (switches, 
circuit-breakers, ceiling roses, fluorescent 
tubes, etc.), Also (No. 45/55) for 24 items 
of welding equipment. Direccao de 
Servicos.dos Portos, Caminhos de Ferro 
e Transportes. B.o.T. (Refs: “ESB 
6558/55 and 6560/55).* Separate con- 
tracts, 


22 June-India. Supply and erection of 
indoor and outdoor switchgear and power 
transformers for five substations pro- 
posed under Periyar hydro-electric 
acheme. Specif. No. E.200. Superintend- 
ing Engineer, Technical (Rlectrical), 157 
Mount Rd, Madras. B.o.T. (Ref.: ESB 
7504/55),* 

12 Iulv-—New Zealand. Supply of one 
30.000 kVA 110/33 kV transformer bank 
and spare unit for Melling substation. 
State Hydro-Flectric Devt., Wellington. 
B.o.T, (Ref.: ESB 7147/55).* 
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PRICE 


of cable metals 
and other materials 


Figures quoted are the official prices ruling on Tuesday, 12 April 





COPPER, standard class A Geetomane 
” (3 months) 
LEAD, refined pig. min. na, puricy (eu... 
» (months ha) 
TIN, refined, min. 99- 7% puricy (settement) 
» (QGmonths) .. 
ALUMINIUM, ingots 5 99-99. 5% ... 
— virgin, min. 98% poe ams - 
(3 months) 
RUBBER o>, 1, RSS. spot pan tb. ) 
a AA, basis, ports. June (per Ib. ) 
panini 
Galv, Steel Wire (0-104 in.) ... 
Mild Sceel Tape (0-0/4 in.) 





Price 


Weekly 
last year £ 


£ per ton change ¢ 
339} —12b 245 
332 —413 2334 
1043 +} 95) 
104 +% 934 
717 +4 7h 
717 HH 
163 156 
89 ; 8! 
88; =} 80; 
4 17§4. 
2644. 1744. 


528 52 
ait 404 








Gazette Announcements 


COMPANIES ACTS 
Munday (Walthamstow) Lid. Liquidator, 
L. S. Findlay of 4, Charterhouse Sq, 
London, E.C.1, released as from 4 Mar. 
Thames Technical Co., Ltd. A. E. Att- 
wood of 20-21 Lawrence Lane, Cheap- 
side, E.C.2, has been appointed liquidator, 
with committee of inspection, 
Barolite Ltd, Meetings of creditors and 
contributories will take place at Inveresk 
Hse (Room 401), Strand, London, W.C.2, 
on 20 Apr. at 11.30 a.m. and 12 noon 
respectively. 
BANKRUPTCY ACTS 

First Meeting. 
Aylesbury, Cyril G. Carder, electrician, 

2 Bone Hill, Buckingham. First meet- 
ing at 58-61 York Terr., Regent's Park, 
London, N.W.1, on 21 Apr., at 11.30 
a.m., and public examination at County 
Hall, Aylesbury, on 15 -June at 2.39 p.m. 
Order on Application for Discharge. 
Canterbury. Frederick W. Bedingfield, 
radio and electrical engineer trading at 
49 High St, Folkestone, Order dated 
8 Mar. Bankrupt'’s discharge suspended 
for two weeks and that he [ discharged 
from 22 Mar. 
Release of Trustees. 
London, Sydney S. Chapman, trading as 
S. Chapman and Co., electrical agent, at 


103 Endsleigh Court. Trustee was W. F. 
Cresswell, Senior Official Receiver, Bank- 
riiptcy Bldgs, Carey St, W.C.2. 

Bristol. Anthony G. Dunn, electrician, 
etc., — at The Bungalow, Water 
Lane, and 3 =e View Rd, Brislington, 
both in Bristol. W. Sisman, Official 
Receiver, 26 Baldwin St, Bristol, was 
trustee. 


CONTRACTS PLACED 


Durham R.D.C. Year's supply of electri- 
cal fittings for housing estates, William 
Thersby, £916, 

Linlithgow (W. Lothian). Improved street 
lighting at Linlithgow Bridge, General 
Electric Co., Ltd., £2,576. 

Prudhoe (Northumb) U.D.C. Installation 
of electric lighting in 105 houses on West 
Wylam estate, Walker and Sons. 
Runcorn R.D.C, Supply of and installa- 
tion of concrete columns, lanterns, etc., 
for group A mercury vapour or fluor- 
escent lightng on trunk road A50 at 
Grappenhall, £2,330; and for similar 
work along trunk road A 49 at Stockton 
Heath, £4,490, General Electric Co., Ltd. 
Salisbury Electrical installation at 
General Hospital for S.W. Metropolitan 
Hospital Board, F. H. Wheeler (Southern) 
Ltd., £916. 





TRADE 


This information is extracted from the 
Official Journal by permission of the 
Controller. 


Summit. 732,095. Class 7. Food 
mixing and hair drying machines, 
732,096, Class II. Hair dryers, toasters 
and oil filled, radiators, Sloan Electrical 
“KR Ltd., 31/33 Bondway, Vauxhall, 


Sterling Cables in design. 712,685, 
Class 9. Insulated wires and cables, 
Sterling Cable Co., Ltd., Sterling Works, 
Aldermaston, Berks, 

Stenorette. 734,465. Class 9. Sound 
recording and reproducing apparatus. 
Grundig io ‘ee Ltd., Kidbrooke 


Park Rd, 

ieee oie. 581. Class 10. Pumps. 

W. Edwards and Co. (London), Ltd., 
Table 


Manor Royal, Crawley, Sussex. 
Premier Pro- 


Premlight. 738,380, Class 11. 
and standard lamps, etc. 
ductions, 1/3 Westmoreland Mews, 
Westbourne Park Rd, W.2, 

Zedveyor.. 738,790. Class 7. Con- 
veyors, elevators and combined elevating 
and conveying machines. Conveyors 


MARKS 


(Ready Built) Ltd., Caincross Works, 
Stroud, Glos. 

Fiolax. 738,572. Class. 9. Electrical 
apparatus, etc., included in specification. 
Jenaer Glaswerk Schott and Gen, 10 
Hallenbergstrasse, Mainz (23b) Germany. 

Vent-Axia. 730,750. Class 9. 730,749. 
Class 7. Air filtering, circulating and 
pumping apparatus, etc. Vent-Axia Ltd, 
116 Putney Bridge Rd, S.W.15. 

Vibro-K B736,420. Class 7. Vibrat- 
ing and oscillating screens, etc. _ Pegson 
Ltd., Mammoth St, Coalville, Leicester. 

Fortiphone Monocell. 731,140. Class 
10. Hearing aids. Fortiphone Ltd., 247 
Regent St, W.1. 

Ialine. 737,728. Class 7. Spraying 
machines. Burt, Boulton and Haywood 
| Pats cas Hse, Lancaster Place, 


Kinney, 720,532. Class 7. Vacuum 
and guid pumps, etc. Kinney Mnfg. Co., 
3541 Washington St, Boston, Mass: 

Pevalon. 736,052. Class 17. Specifi- 
cation includes insulation materials. made 
of plastics. May and Baker Ltd., Dagen- 
ham, Essex. ', 
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BUSINESS PROSPECTS 


Home 


Aberystwyth T.C. It is proposed to erect 
infants’ school at Penparcau. Kitchen 
and dining accommodation planned for 
Ardwyn secondary school. 

Acton. Plans submitted for (i) new 
factory in Telford Way for Dekka 
Cameras Ltd.; (ii) factory and offices in 
Park Royal Rd for Allnatt (London) 
Ltd.; (iii) factory off Colville Rd for 
Dougall’s Gas Meters Ltd. 

Andover (Hants) T.C. Tenders to oe in- 
vited soon for £25,000 home for old 
people in Suffolk Rd. 

Ayr T.C. Preliminary plans approved for 
48 flats for redevelopment of Limonds 
Wynd, King St and Wallace St area. 
Beddington and Wallington (Sur) T.C. 
Scheme proposed for erection of 63 
maisonnettes and flats at the Warren ex- 
pected to cost about £150,750; 18 maison- 
nettes in London Rd, and 8 flats at Old 
Ford Hse. 

Berwick. Pringle of Scotland Ltd., 
Hawick, are to build new factory on 
Tweedside trading estate. 

Billinge (Lancs). Scheme for improve- 
ments to electrical installation at Billinge 
Hospital approved in principle by Man- 
chester Regional Hospital Board. 
Birmingham T.C. It is proposed to build 
47 police houses on various sites. 
Brentwood (Essex). New civic offices 
proposed in Ingrave Rd at estimated cost 
of £123,000. 

Bridlington (Yorks). T.C. is applying to 
borrow about £30,000 for erection of 
factory on industrial estate, Also, Mar- 
shalls Caterers (Bridlington) Ltd. propose 
erection of another 190 bungalows for 
development of Grainger’s Camp at 
Wilsthorpe. 

Campbeltown (Argyll) T.C. Plans to be 
prepared for demolition of existing pro- 
perty and erection of municipal offices at 
Old Quay Head. 

Crawley. Wicanders (Gt Britain) Ltd. 
propose to build factory on industrial 
estate. Quantity surveyors are Mahon 
and Scears, 31 Harley St, London, W.1. 
Croydon. Contract placed with Truett 
and Steel Ltd., 71 High St, Thornton 
Heath, for erection of factory and offices 


of Bailey Meters and Controls Ltd., 
Moorgate, E.C.2. Contract valued at 
£32,900, 


Also new factory proposed by Douglas 
Holt (Est. 1919) Ltd.. 65 Fairview Rd, 
London, S.W.16, at estimated cost of 
£150,000. Architects are Barnard and 
Smith, 50 Knightsbridge Ct, S.W.1. 
Cudworth (Yorks). It is proposed to 
build Synale Rd infants’ school at cost 
of about £4,500. 

Dagenham T.C. Tenders may soon be 
invited for construction of 114 houses 
and 150 flats, 20 old people’s flats, 16 
shops with flats over on Marks Gate 
estate, as well as 52 dwellings on Eagle 
Ave/Dover Rd site. 

Darlington T.C. Borough Architect has 
been authorised to invite tenders for erec- 
tion of 74 houses on Branksome estate. 
Dublin T.C. Application to be made to 
borrow £3,596,000 for construction of 
1,650 cottages and 577 flats. 

Dundee. Cost of reorganising Caledon 
Shipyard by Caledon Shipbuilding and 
Engineering Co., Ltd., will be £400,000. 
Finsbury. Construction of bank and 
offices for Westminster Bank Ltd. in Fins- 


bury Sq, E.C.3. Quantity Surveyors are 
Rider, Hunt and Partners, Bridge Hse, 
Queen Victoria St, E.C.4. 

Gateshead, Erection of workshop and 
offices in South Shore Rd for Colvin- 
Smith Ltd., Fourth Ave, Team Valley 
Trading Estate. Company have prepared 
their own plans. 

Hull. Kettleweil Sons and Co., Ltd., 
11-12 Colonial St, to build new factory 
on Stoneferry industrial estate, 

Iiford. D. Bernhard and Associates, 
architects, of 3 Eagle St, Holborn, W.C.1, 
have submitted plans for factory, offices, 
etc., off High Rd. 

Isle of Ely. It is proposed to build 
secondary modern schools at Witchford 
and Downham Rd, By. 

Kettering T.C. Amended plans approved 
for 124 houses in Windmill Ave. 
Kidderminster T.C. Layout plans sub- 
mitted for 205 houses and 40 old persons’ 
bungalows as first phase of Habberley 
estate. 

Kilmarnock. Plans approved for erection 
of cotton spinning mill estimated to cost 
£200,000 in Holmes Rd for Blackwood, 
Morton and Sons Ltd., Burnside Mills. 
Kingston-on-Thames T.C. It is proposed 
that Fairfield Library and Museum 
should be rewired during 1955-56. 
Lancashire. Following schools to be in- 


cluded in 1955-56 programme: Hoole 
county secondary (£100.512); Cooston 
CE. secondary (£97,872); secondary 


modern at Skelmersdale (£93,500); and 
one at Cark (£88,700). 

Leek (Staffs) U.D.C. Plans submitted 
for further development of Haregate 
estate by construction of 210 houses. 
Leicester T.C. Project in hand for re- 
development of Wharf St area compris- 
ing erection of 740 flats, houses and 
maisonnettes, and 7 shops. Cost estimated 
at £1,666,000, It is proposed to erect 
further 70 houses on Beaumont Lays 
estate. 

London. Westminster Bank Ltd. to build 
new premises at 2-4 Eastcheap, E.C.3, at 
cost of £200,000. Tenders invited. 
Quantity surveyors are Harris and Part- 
ners, 3 Robert St. W.C.2. 

North Riding. Quantity Surveyors for 
proposed £42,000 Colburn county pri- 
mary schoo] are Gleads, 8 St. James’s 
St, Derby. 

Oldmeldrum (Aberdeen) T.C. Electricity 
to be installed in 38 council! houses. 
Penrith (Cumb) U.D-C. Revised scheme 
approved for erection of 100 houses at 
Milner Mount. Tenders may be invited 
soon, 

Renfrew. Erection of 54 houses at King- 
ston Hostel, Neilston, has been approved 
for Scottish Special Housing Assoc, 
Richmond (Sur). Tenders may soon be 
invited for erection of shops and offices 
adjoining town hall. Cost estimated at 
£533,000 


Ringwood and Fordingbridge (Hants) 
R.D.C, Erection of 24 houses at Hurn 
has been approved by Planning Com- 
mittee, 

Rotherham. It is proposed to erect Thur- 
croft junior and infants’ schools at resp. 
estimated costs of £56,000 and £45,000. 
Rothwell U.D.C. Plans approved for 120 
dwellings on Wood Lane estate. 

Seaham (Dur). Construction of factory 
near Dane Hse Rd, proposed by J. Barral 
and Sons. of Leeds. 

Settle (Yorks). Extensions proposed to 
secondary school to cost about £100,000. 
Sheffield. Plans submitted for teaching 
hospital to adjoin University. First stage 


provides for out-patients’ dept. Estimated 
cost £500,000, 

Shipley U.D.C, Plans submitted on behalf 
of the Arndale Property Trust Ltd. for 
erection of 3-storey premises comprising 


about 20 shops on ground floor, and 
showrooms, offices or flats on upper 
floors. 


Also, tenders may soon be invited for 
installation of extra power points in pre- 
war council houses, 


Stanground (Hunts). Improvement to 


electric lighting installation, ete., at 
secondary school estimated to cost 
£16,300, 

Strabane (Co. Tyrone). Approval 


received for erection of 60 houses in 
Waterworks Rd. 

Sunderland, Tenders to be obtained soon 
for erection of R.C, church and pres- 
bytery in Ryhope Rd. Architects are 
S. W. Milburn and Partners, 9 The 
Esplanade. 

Swansea T.C, Layout for 540 dwellings 
as second part of Chase estate has been 
approved. 

Thirsk (Yorks), It is proposed to go 
ahead with first instalment of Thirsk 
county grammar and modern school to 
cost about £114,940, 

Wallsend. G. E. Charlewood of 14 
Neville St, Newcastle, is architect for new 
St. John’s church. Scheme still in early 
stages, 

Wednesbury T.C. Scheme in hand for 
erection of 38 houses in Winchester Rd. 
Workington (Cumb) T.C. Tenders may 
soon be invited for erection of 120 houses 
at Moorclose Valley. 


Overseas 


Cuba. Representation, on distribution 
basis, of U.K. manufacturer of electric 
batteries of 6 or 12 V and of 180 ampere- 
hours minimum, sought by Products 
Maquinarias Ferrer S.L., Morro 158, 
Havana, Batteries are for use with mixer 
trucks belonging to concrete plant 
Ethiopia. British Embassy at Addis 
Ababa have drawn attention to fact that 
there is complete absence of U.K. trade 
literature in local Municipal and Govern- 
ment offices whilst there is an abundance 
of literature from competitor nations. 
They suggest matter should be rectified 
in view of impending large-scale mun- 
icipal development work. 

Haiti, Port-au-Prince is enjoying building 
boom and there is small, steady market 
for building materials including electrical 
conduits and other electrical goods. 
India. Mr S. K. Basu of J. C, Coondoo 
and Sons, 22 Raja Woodmunt St, Cal- 
cutta 1, is interested in representing U.K, 
suppliers of electric overhead travelling 
and traversing cranes, and urderground 
electrical cable, 

US.A. Mr Joseph F. Taraba of Joseph 
F. Taraba Co., 1121 S$.E. 72nd Ave, 
Portland, Oregon, wishes to receive 
quotations from U.K. firms for electric 
motors. B.o.T, (Ref.: ESB 4377/55).* 
Venezuela. “Casa Suiza,” Heinz Schmidli 
and Cia, Edificio Paris, Plaza Candelaria, 
Caracas, would like to receive offers from 
U.K. makers of various categories of 
goods with a view to represestation or 
distributorship arrangements. Categories 
listed include electrical household appli- 
ances and fittings, wireless receiver sets 
and components, office equipment and 
car accessories. 





NEW COMPANIES 


Extracted from the Register issued by Jordan 
and Sons, Lid., 116 Chancery Lane, W.C.2., 


High Voltage Applications Ltd. 33 

Narborough St, Leicester. To take over 
business of radio and television engineers 
carried on at 10la Kirby Rd, Leicester, 
by Thos. P. Woodcock. Nom. cap.: 
£1,500. Permt. mang. dir: T. P. Wood- 
cock. 
Leonard Ignition Co, (London), Ltd, 
Manufacturers of and dealers in mer- 
chandise and materials of all kinds, in- 
cluding metal and metal goods, wireless 
and electrical goods, etc. Nom. cap.: 
£100. Dirs.: G. S$. Lavender, 248 Eastern 
Avenue, Ilford, Essex, and Mrs A. Wol- 
man, 26 Radley Hse, Gloucester Place, 
N.W.1. 

Portable Electric Tools Ltd, 59 Sloane 
St, S.W.1. Nom. cap.: £10,000. Dir.: 
D. R. Welch. 

W. H. Crook (Darwen) Ltd. Bridge 
End, Sudell Rd, Darwen. Plumbers, 
heating, ventilating, sanitary and elec- 
trical engineers, etc. Nom. cap.: £2,000, 
Dirs.: W. H. Crook and J, C. Crook. 

Street Lanterns Ltd. Manufacturers of 
and dealers in apparatus used in connec- 
tion with the electrical lighting of 
streets and roads, etc. Nom, cap.: £100. 
Dir: Mrs P. Cutler, 29 Redburn Avenue, 
Whitecraigs. Sub.: J, Eckersley, 34 Ridge 
Creseem, Whitefield, nr. Manchester. 

H.D.L. Electrical Co,, Ltd. 37 Talbot 
St, Nottingham. Electrical and electronic 
engineers, etc. Nom. cap.: £2,000. Dirs.: 
J. R. Dixon, F. Holland, G. J, Twells 
and §. J, Upton. 

Telesales (Swinton) Ltd, 223 Man- 
chester Rd, Swinton, Manchester. Radio, 
television and electrical engineers, etc. 
Nom, cap.: £2,000. Dirs.: ee 
Cowan, J. S. Lunn and H. Walton. 

Savoy Radio Ltd. 266 Radford Rd, 
Coventry. Nom. cap.: £10,000, Manu- 
facturers of and dealers in radio, elec- 
trical and mechanical apparatus, etc. 
Dirs.: H. C. Drew and L. B, Caden, 

Bailey and Reynolds Ltd. 11 Warwick 
St, Leamington Spa. To take over busi- 
ness of radio, television and electrical 
dealers and suppliers carried on as 
“Bailey and Reynolds” at Leamington 
Soa. Nom, cap.: £4,000, Dirs.: G. L. 
Harry and Mrs. H. B, Harry, 

W. G. Stratford Ltd. 3 Station Ap- 
proach, Hayes, Bromley, Kent, Retail 
dealers in radio and television sets, 
domestic and general electrical and 
other equipment, etc. Nom. cap.: £2,500, 
Dirs.: W. G. Stratford and Irene E. 
Stratford, 

Constructional Distributors (Machinery) 
Lid. 32 Victoria St, S.W.1. Mechanical, 
electrical, and general engineers, etc: 
Nom. cap.: £100, Dirs.: P. V. Thornton 
and Brenda J, Dewsnup, 

Fairs and Green Ltd. 46 Quarry Rd, 
Tunbridge Wells. Plumbers, sanitary, 
gas, electrical and hot water engineers, 
etc, Nom. cap.: £5,000, Dirs.: C. F. 
Fairs and W. H. Green. 

Danks and Cole (Dudley) Ltd, 47 
High St, Netherton, Dudley, Worcs. 
Electrical and mechanical engineers, 
manufacturers of and dealers in electrical. 
magnetic, telegraphic, telephonic and 
other anpliances. etc. Nom. can.: £4,000. 
Dirs.: P. J. Danks and J. H. Cole. 

Dann and Gataker Ltd. 63a Gt. Rus- 
sel St, W.C.1. Manufacturers of and 
dealers in television and wireless sets, 
radiograms, refrigerators vacuum 
cleaners, etc. Nom. cap.: £1,000. Dirs.: 


to be appointed by subs. Subs: S. 
Fisher, 35 Chelmsford Sq, Willesden, 
N.W.10, C. Fenton, 74¢ Greencroft 
Gdns, N.W4. 

R. Hudson and Sons (Radio and 
Television) Lad, 17 Camp Rd, 
Farnborough, Hants. To take over 
business of wholesaler and retailer of 
electrical components carried on at Farn- 
borough by Robert Hudson. Nom. cap.: 
£4,000. Dirs.: R. Hudson, Gladys M. 
Hudson and R, Hudson, junr, 

Verulam Radio Wholesale Co., Lid. 
5 Grange Court, St. Albans. Nom. cap.: 
£100. Dirs.: A. N. Bold, R. Burrows and 
D. P. Hobbs. 

Gordon Automation and Control Lid. 
Electrical, mechanical and marine engin- 
eers, instrument makers, etc. Nom. cap.: 
£100. Dirs.; to be appointed by subs. 
Subs.: W. G. Tisdale and P. Woolland, 
18 Mansfield St, W.1. 

Gordon Automation and Electronics 
Ltd. Electrical, mechanical and marine 
engineers, instrument makers, etc. Nom 
cap.: £100. Dirs.: to be appointed by 
subs. Subs.: W. G. Tisdale and P. Wool- 
land, 18 Mansfield St, W.1. 

Warmsley Bros. and Co., Ltd. 216/216a 
Southampton Way, S.E.5. To take over 
business of electrical engineers and con- 
tractors carried on by Warmsley Bros. 
and Co. Nom. cap.: £4,000. Diurs.: 


MEETINGS 


THURSDAY, 14 APRIL 

LE.E. (N. Scotland Sub-Centre). “Safety 
in the Use of Portable and Transportable 
Electrical Equipment in Industry,” J. W. 
Bunting. Electrical Engineering Dept., 
Queen’s College, Dundee, 7 p.m. 

Dersy Execr, Society. Annual General 
Meeting. Electricity Showrooms, Irongate, 
Derby, 7 p.m, 


FRIDAY, 15 APRIL 
Screntivic INSTRUMENT MANPrrs. 
Annual dinner-dance. Dorchester 


Assoc 
Hotel 


MONDAY, 18 APRIL 
1.B.E. (N, Eastern Centre). Annual general 
Royal Station 


p m 
actorics 


Acts, 1937 and 1948, as they affect the Plant 


meeting and conversazione. 
Hotel, Newcastle upon Tyne, 6.15 

Incorp. Pianr Enors. “The 
Engineer,” R. EB. Griffith. Mathers Hotel, 
Dundee, 7.30 p.m 

E.ect. Trapes CoMMERCIAL TRAVELLERS 
Assoc. (Manchester). General meeting at 
Swan With Two Necks, Withy Grove, 7 p.m 

LE.E. (S. Midland), “Britain's Atomic 
Factories,” K. E,. B. Jay. Hylton Rd Club, 
Worcester 

Ipswich Execrreicat Assoc. “Modern 
Methods of Heating Buildings,” J. R. Harri- 
son. Electric Hse, 7.30 p.m 

BIRMINGHAM Execraic Cius. “Heavy 
Haulage,” E. Bulgin. Grand Hotel, 6.15 p.m 


TUESDAY, 19 APRIL 

L.E.E. (N. Midland Utilisation Group). “A 
Brushless Variable-Speed Induction Motor,” 
Prof F. C. Williams and E. R. Laithwaite. 
1 Whitehall Rd, Leeds, 6.30 p.m 

LE.E. (S.E. Scotland Sub-Centre). “Prob- 
lems of Hydro-Electric Design in Mixed 
Thermal-Hydro-Electric Systems,” T. G. N 
Haldane and P. Blackstone. Carlton 
Hotel, North Bridge, Edinburgh, 7 p.m 

LE.E. (Rugby Students). “Air Cleaning 
by Electricity,” A. R. Petheram. College of 

echnology and Arts, 6.30 p.m. 

Incorp. PLant Enors. “Incentive Bonus 
for Maintenance Work,” A. J. Speakman. 
Mackworth Hotel, Swansea, 7.30 p.m. 

L.E.S. (Liverpool Centre). “Modern Devel- 
opment in 4 Lighting.” H, G. Jen- 
kins, 9 The Temple, 6.30 p.m, 
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W. J. A. Warmsley, F. L. Warmsley and 


J. T. Middlebrook. 

W. Cummings Ltd. Martins Bank 
Chambers, 123/5 Clayton St, Newcastle- 
on-Tyne 1. Dealers in and distributors 
of electrical, radio and television equip- 
ment, etc. Nom. cap.: £4,500. Dirs.. W. 
Cummings, P. G. Donald and E. S. 
Monath. — 

G, Cousins Ltd, 42 Tottenham St, 
W.1. Manufacturers of and dealers in 
electrical goods, wireless and television 
sets, etc. Nom. cap.: £500. Dir.: G. E. 
Cousin. 

C. G. Electrics Ltd, Electricians, 
radio and electrical engineers, etc. Nom. 
cap.: £500, Dirs.: C. G. Robertson and 
Mrs E. M. Robertson, 49 Elmside, Guild- 
ford, Surrey. 

_C. 8. Whitaker Lid. 8/10 Skipton Rd, 
Earby, via Colne, Lancs. Motor aero 
nautical, electrical and general engineers, 
etc. Nom. cap.: £2,000. Dirs.: C. S. 
Whitaker and Mrs W. Whitaker. 

Forster and Collier Ltd. 50 Beeston 
Rd, Leeds. Radio, television, electrical 
and telecommunication engineers, ete. 
Nom. cap.: £3,000. Dirs.: not named. 
Subs.: G. W. Forster, 109 Barkby Rd, 
Beeston, Leeds, and R. G. Collier, 14 
Chapel St, Halton, Leeds. 

Baxters Electrical Ltd. 4 Beastfair, 
Pontefract, Yorks. Electrical engineers 
and contractors, wireless and television 
engineers, etc. Nom, cap.: £8,000. Dirs.: 
F. S. Baxter and L. Baxter. 


TO NOTE 


A.S.E.E, (London). “Electronic Flash in 
Photography.” 2 Savoy Hill, W.C.2, 
6.30 p.m. 


WEDNESDAY, 20 APRIL 

1.E.E. (Sheffield Sub-Centre), ‘“Sixty-three 
years Electrical Engineering in Sheffield,” 
W. E. Burnard. Grand Hotel, 6.30 p.m. 
_E.1.B.A. (Kent Branch), General meeting. 
Littlebrook power station, 2.30 p.m 

_ Encore, PLant Enors. “Theory and Prac 
tice of Earthing Electrical Equipment,” W. 
J. Jones. Bull Hotel, Rochester, 7 p.m. 
INsTN. oF Fuet (N. Western Section) 
Annual general meeting. Engineers’ Club, 
Albert Sq, Manchester, 2.15 p.m. 
Women’s EnoGno, Society. “Industrial 
cron in the U.S.A.” 35 Grosvenor Place, 


1.E.S, Annual dinner-dance. Cafe Royal, 
Regent St, W.1. 

A.S.E.E. (Southampton). “Talking Pic- 
tures,” T, Dodman, Polygon Hotel, 8.15 p.m 


THURSDAY, 21 APRIL 
Instr. or Fuet (BE. Midland 
“Nuclear Power,” Prof J. Rotblat. 
Showrooms, Nottingham, 6.15 p.m. 
A.S.E.E. (Watford). Lecturettes at Claren- 
don Hotel, 8 p.m. 


FRIDAY, 22 APRIL 

Jnr. Instn. or Enors. “Electronic Com- 
puters in London: Some Uses and Pros- 
pects,”” W. J. Kease. 14 Rochester Row, 
S.W.1, 7 p.m. 

E.P.E.A, (National Tech 
Annual dinner. Palmerston 
Bishopsgate, E.C. 

LE.S. (Birmingham Centre). “The Design 
and Application of Flameproof Lighting 
Equipment,” D. A. Strachan. Regent Hse, 
St. Phillips Place, Colmore Row, 6 p.m. 

Jnr. Instn. OF Enorneers (London). 
“Electronic Brain in the Automatic Fac- 
tory,” W. J. Kease. Pepys Hse, 14 Rochester 
Row, 8.W.1, 7 p.m. 

__E.T.C.T.A. (Midlands). Smoking concert at 
Chapel Tavern, Birmingham, 8 p.m. 


SATURDAY, 23 APRIL 
A.S.E.E. (N.W. London). 

Supper party. 

_A.S.E.E. (Oxford), “Industrial Electronic 

Control.” C, J, Teece, Y.M.C.A., 6,30 p.m. 


Section) 
Gas 


Group) 
Restaurant, 


Theatre and 
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FOR HEAVY DUTY D.C. SUPPLY 





iF: | 


at 


= 
p ae 
" 

: “~ 
py? 


| 
, 


‘ 


7 


| ae 8 
WHET PW 














iNustrated are, left, one of two 1,500 kW 3,000 
volt D.C. Hewittic rectifiers for railway traction 


a e e e service and, right, one of a number of 8,000 amp 
Cwl | tg (AL te || 1e75 equipments to be banked together to provide outputs 
} of many times this capacity for electrolytic duty 














Simple, reliable and highly efficient; robust yet occupying 
‘a minimum of floor space, Hewittic rectifiers are ideal for 
heavy duty D.C. supply. They require no special founda- 
tions, are easily installed, operate unattended, and require 
practically no maintenance. Backed by fifty years’ experi- 
ence. Over |} million kW. in world wide service. 


PUMPLESS—AIR COOLED—UP TO ANY CAPACITY 


HACK BRIDGE ANG HEWITTIC 88SG RIC 2a, fits. e 
WALTON-ON-THAMES - SURREY - ENGLAND 


leleph ne Walt n-Thame /60 (8 lines) Telegrar Electric. Walton- T} 
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Single Phase 
and Polyphase 
Meters 


Sangamo meters, which embody the experience 
gained m over half a century of meter design 

and manufacture, are housed in moulded 

Bakelite cases, 

In every meter, the moving system is carried 

on a grid of moulded Bakelite. This permits a very 
considerable saving in weight and also obviates the 


The Model S.29 Form 9 Single Phase Watthour Meters are 


available in various capacities for use on circuits of any com- need for painting er other protective finish and 


mercial voltage and frequency. reduces the amount of maintenance work required. 
Among the advantages inherent in the design of all 
Sangamo meters are high torque, stability, easily 
read pointer dials (each dial -72” diameter) and 
accessibility and simplicity of adjustment. All 
adjustment points are screwdriver operated and 
readily accessible from the front when the 

meter cover is removed. 

Both Single Phase and Polyphase meters 

comply in all respects with the appropriate 

British Standard Specification. 

A feature of the design of the Polyphase meters 

is that each is fitted with a single disc for the 

2 or 3 elements permitting considerable 


we ; oe us a 
Polyphase Meters are available in both 2 and 3 element patterns. reduction in the size and weight of the meter 


The Sangamo Model §,29 Form 2 measures energy in 3 phase 
The Sangamo range includes Rotating 


Sub-standards, Current Transformers 


and Test Terminal Blocks. 


3 wire, 2 phase 3 wire, | phase 3 wire or 2 phase 4 wire circuits. 
The Model §.29 Form 3, 3 element meter, measures energy in 
3 phase 4 wire circuits. Maximum Demand Indicators are 


available in place of the six pointer register shown on the 
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illustration. 


SANGAMO WESTON LIMITED 


ENFIELD, MIDDLESEX Tel: Enfield 3434 (6 lines) and 1242 (6 lines) 
Grams: Sanwest, Enfield. scorrsn ractory; port ciascow, Renrrewswine. PORT GLASGOW 41151 
Branches: London, Glasgow, Newcastle, Leeds, Manchester, Liverpool, Nottingham, Wolverhampton, Bristol, Southampton, — 
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Advertisements should be sent to the Classified Advertisement Dept., Electrical Times, Sardinia House, Sardinia 
Street, London, W.C.2, before 10 a.m. on TUESDAY of the week of issue. Official Displayed Advertisements 


are charged at 32s. 6d. per inch, and all other classified advertisements at 2s. 
Wanted four insertions at twice the single insertion rate, 





TENDERS INVITED 











COUNTY BOROUGH OF WOLVERHAMPTON 
STREET LIGHTING IMPROVEMENT— 
GROUP “A” ROADS 

ENDERS are invited for the installation 

of Sodium and Fluorescent Lighting, 
Class “‘A,” including the supply and erec- 
tion of columns, lanterns, auxiliary control 
gear and time switches. 

Plans and General Conditions of Contract 
may be inspected, and Specifications, Bills 
of Quantities, and Form of Tender may be 
obtained on application to the Borough 
Engineer, Town Hall, Wolverhampton, on 
a gon of a deposit of two guineas, which 
will be returned on receipt of a bona fide 
tender and all documents. 

Tenders, enclosed in a plain sealed enve- 
lope, and endorsed “Street Lighting” must 
be delivered to the undersigned not later 
than 12 noon on Friday, 13 May, 1955. 

. G. DAWTRY, 
Town Clerk 
(R 450) 


STAFFORDSHIRE COUNTY COUNCIL 
Education Committee 
ELECTRICAL CONTRACTS 

HE Education Committee of the Stafford- 
i. shire County Council have an Approved 
List of Contractors from whom tenders are 
inyited for electrical works classified into 
three groups as follows: 
(a) Where the estimated cost 
exceed £1,000. 
(b) Where the estimated cost exceeds £1,000 
but does not exceed £5,000. 
(c) Where the estimated cost exceeds £5,000. 
Contractors desirous of being added to 
the approved list should write to the County 
Education Architect, Staffordshire Education 
Committee, Green Hall, Lichfield Rd, 
Stafford, for a form of application not later 
than 20 Apr., 1955. 
. Contractors already on ,the Approved 
List do NOT have to make further appli- 


cation, 
T. H. EVANS, 
Clerk of the County Council. 
(R 483) 


Town Hall, 
Wolverhampton. 





does not 


CITY OF PETERBOROUGH 
HE Council invites tenders from recog- 
nised electrical contractors for the 
electric Behting and power installations to 
36 permanent houses and 16 single person's 
flats on the Walton Estate, Peterborough. 
Drawings, Specifications and Forms of 
Tender may be obtained on application to 
fone ~ HH. Robjohn, M.B.E.,  A.M.LC.E., 
A.M.I.MUN.E., City Engineer and Surveyor, 
Town Hall, Peterborough. 
- Applications, before noon an ews Lo 30 
Apr:, 1955, should be accompanied by a 
que ‘for £2. 2s. made payable to the 
eterborough City Council, This’ will be 
geturned on receipt of a bona fide tender 
or the return of the documents. 
C. PETER CLARKE, 
Town Clerk. 
Town Hal), 
Peterborough. (R 476) 





6d. per line. Situations 
Fee for Box Number and postage on replies 2s. 


COUNTY BOROUGH OF BURY 


ENDERS invited for erection of approxi- 

mately 410 Steel Street Lighting Stan- 
dards and fitting and wiring of Sodium 
Lighting Equipment and Overhead Lines 
thereto. Standards and equipment to be 
supplied by the Corporation. 

Form of Tender, Specification and General 
Conditions of Contract obtainable from 
Street Lighting Superintendent, Fire Station, 
The Rock, ury. 

Tenders must reach me in a plain sealed 
envelope endorsed ‘Tender for Erection of 
Standards” not later than 30 Apr., 1955. 

EDWARD ¢ SMITH, 
Town Clerk. 


(R 494) 
GOVERNMENT OF KUWAIT 
Department of Electricity 

11 KV DISTRIBUTION SYSTEM 
ENDERS are invited for the supply of 
11 kV paper insulated lead covered cable 
and associated pilot cable. 

A single copy of the Tender documents 
must be obtained from the President of the 
Department of Electricity, Government of 
Kuwait, Kuwait, Persian Gulf, and will only 
be available to recognised and accredited 
Kuwaiti Agents, This copy will be avail- 
able in Kuwait on 18 Apr., 1955. 

Additional copies of the documents will 
be issued direct to Tenderers by the Con- 
sulting Engineers in London on receipt of 
the Authorisation Form from the Govern- 
ment of Kuwait. 

Tenders must be submitted to the Presi- 
dent of the Department of Electricity by 
31 May, 1955. 

Notice of the foregoing will be posted 
on the Notice Board of the Department of 
Electricity in Kuwait. 

Ewbank and Partners Limited, 
Engineering Consultants, 

10/11 Grosvenor Place, 

London, S.W.1. (R 449) 

CITY AND COUNTY BOROUGH OF BELFAST 

Electricity Department 

ELECTRICITY (ESSENTIAL SUPPLIES) 

(NORTHERN IRELAND) 1954 
ENDERS are invited for the Supply, 
Delivery and Erection at the First and 

Second Extensions, Belfast Municipal Elec- 

tric Power Station West of: 

11-8kV and Lower Voltage Trans- 
formers. The first transformers are re- 

quired to be completed by June 1957. 

Form. of. Tender (N.1631), . Conditions, 
Specification and Drawings, in quiptuplicate, 
may be obtained from .Messrs Merz and 
McLellan, Consulting Engineers, Carliol 
House, Newcastle upon Tyne 1, on payment 
of a deposit of Five Guineas which will be 
refunded provided a bona fide tender is 
Jodged and not withdrawn. Extra copies of 
the tender document may. be obtained at 
One Guinea cach; this sum will not be 
returnable. Cheques should be made pay- 
able to the Belfast Corporation Electricity 
Department 

Each tender, in quadruplicate, in sealed 
envelope marked “Tender for 11-2kV and 
Lower .Voltage Transformers, Electricity 
Department” and. eridorsed with the name 

continued im next columa 


Town Hall, 
Bury. 
5 Apr., 1955. 
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continved from previous columa 
and address of the tenderer, must be 
addressed to the Town Clerk, City Hall, 
Belfast, so as to reach him not later than 
4 p.m. on Thursday, 26 May, 1955. 

An official receipt must be obtained for 
each tender delivered by hand. Tenders sent 
by post should be registered. 

The lowest or any tender will not neces- 


sarily be accepted 
EYRE GORDON, 
Chairman. 
Northern Ireland Joint 
Electricity Committee. 
Chichester House, 
Chichester St, Belfast. 
Apr., 1955 (R 482) 





APPOINTMENTS VACANT 











B ement sons must be made through a Local 

~- "Oifice ot Scheduled Emplayment Agency, I 
appl wots a man aged 18-64, or a woman aged i 59; 
“ the person concerned is excepted or t ploy- 


em. 
ment is ina ial or profess sagan v's 
otherwise excepted from the provisions of t nfica- 
tion of Vacancies Order, 1052. 


THE BRITISH IRON AND STEEL RESEARCH 
ASSOCIATION 

UNIOR ELECTRICAL ENGINEER re- 

quired by the Plant Engineering Divi- 
sion of the above Association to assist in 
applied research in the Iron and Steel Indus- 
try. Ordinary National Certificate or equiva- 
lent qualification essential and some experi 
ence of heavy D.C. installations or machines 
desirable. Starting salary up to £510 per 
annum depending on age, qualifications and 
experience, Post is superannuated. Written 
applications only to Personnel Officer, 
BISRA 11 Park Lane, London, W.1, 


(R 456) 





5 Apr., 1955. 
LBAM/VC/144. 


CENTRAL ELECTRICITY AUTHORITY 
Southern Division 


SHIFT CHARGE ENGINEER, 
EARLEY GENERATING STATION, READING 


$/ 13.646 
Fh ke ponte should possess technical 
qualifications admitting to corporate 
membership of a recognised professional 
institution, and have had previous operating 
experience involving responsibility in a large 
modern generating station with high tem- 
peratures and pressures and preferably with 

pulverised fuel equipment, 

Salary N.J.B., Grade G7, £790/£20/£850, 
ASSISTANT ENGINEERS 

$/ 13.647 

Applicants should have served an appren- 
ticeship or had practical training suitable to 
the industry, They should possess a sound 
general and technical education and prefer- 
ence will be given to those possessing. a 
Higher National Certificate (or those near- 
ing completion of H.N.C, courses). Oppor- 
tunities are available for general assistant 
engineers to complete their studies and gain 
wide experience with good prospects of pro- 
mowuon. 

The duties of those appointed will vary, 
but will include as a general rule, the opera- 
tion and control, under supervision, | of 
generating plant 

Vacancies also exist for those who wish 
to speneine in maintenance of electrical and 
mechanical generating plant, transmission 
lines, substations and cables, or generating 
station construction work. 

Salary N.J.B., £475/£590 

PRINCIPAL ASSISTANT 
(BOOK-KEEPING AND FINAL ACCOUNTS) 

DIVISIONAL ACCOUNTS DEPARTMENT 

The Assistant will be responsible to the 
Section Head for keeping final accounts, 
subsidiary records, trial balance and other 
matters. Preference will be given to appli- 
cants who hold a recognised professiona) 
accountancy qualification. and who. have 
accountancy experience in a large under- 
taking. 

Salary N.J.C., Grade 6, £795/£870. 

Special application forms for each of the 
above posts, obtainable from P. D. A, Oliver 
Divisional Seéretary, 111 High St, Ports. 
mouth, should be returned by 27, Apr., 1955. 
Please quote reference E.T. (R AGO) 


GENERAL 
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MERSEYSIDE AND WORTH WALES ELECTRICITY 
BOARD 


PPLICATIONS are invited for the 
semowing appointments, which are 
superannuable and subject to medical exam- 


ina ; 

ASSISTANT SECTION ENGINEER in 
the Chester District, No. 3 Area. Salary 
£675 /£720 per annum (N.J.B, F/9). 

Applicants should have had experience in 
ove 4d and underground istribution 
work, and preference will be given to those 
having the technical qualifications to enable 
them to become Chartered Electrical Engin- 
ecrs, 

Application forms, obtainable from the 
Manager, No. 3 Sub-Area, Electricity House, 
Newgate St, Chester, should be returned not 
later than 25 Apr., : 

COMMERCIAL ASSISTANT (TECHNI- 
CAL), to be based on Caernarvon in the 
No. 4 Sub-Area. Salary £555/£600 per 
annum (NJ.B. E/11). ae e 

Applicants should have an a oggelen 4 
training, and experience in dealing wit 
installation work, consumers’ supply cn- 
quiries, and general commercial duties. 

Application forms, obtainable from the 
Manager, No. 4 Sub-Area, Electricity House, 
Rhostyllen, near Wrexham, should be re- 
toned. not later than 25 Apr., 1955. (R 467) 


ELECTRICAL ENGINEERS 
(Distribution) 
required by the CENTRAL ELECTRICITY 
BOARD, MALAYA. Salary scale (includ- 
ing expatriation pay and present temporary 
sliveenes at rate for single men) equivalent 
to £1,197 rising to £2,100 a year, Com- 
mencing salary according to qualifications 
and experience. Additional temporary 
allowances totalling £210/£399 a year 
(married men), and £301/£630 (family men). 
Option of appointment either (a) on agree- 
ment for three years with prospect of per- 
manency or (b) on contract for three years 
with gratuity of £200/£280 a year. Oppor- 
tunity of terminating appointment after one 
year’s service, Free passages. Liberal leave 
on full salary. Candidates must have had 
sound training in both electrical and mech- 
anical engineering with experience in the 
operation of medium Electricity Supply 
ndertakings and possess a competent 
knowledge of the maintenance of high and 
low tension overhead and underground A.C. 
distribution systems and substation 1 oma 
They should preferably be Corporate Mem- 
bers or Graduates of the Institution of Elec- 
trical Engineers or possess degrees or other 
qualifications carrying exemption from the 
Institution's Graduate examination. Write to 
the Crown Agents, 4 Millbank, London, 
S.W.1. State age, name in block letters, full 
qualifications and experience and quote 
M2A /40440/EE. (R 445) 


SOUTH WESTERN ELECTRICITY BOARD 
THIRD ASSISTANT DISTRICT COMMERCIAL 
ENGINEERS. BRISTOL DISTRICTS 

ANDIDATES should be _— engineers 
possessing initiative and enthusiasm for 
this post. Candidates should have had 
fundamental training in electrical engineer- 
ing and possess a degree or qualifications 
wears to corporate mem of the 


The successful applicant will P, respon- 





CENTRAL ELECTRICITY AUTHORITY 
East Midlands Divisien 
PPLICATIONS are invited for the 
following positions within the Division: 
DEPUTY STATION SUPERINTENDENT 
COVENTRY POWER STATION 
Vacancy No. 62/55/ET 

Applicants should preferably be Corporate 
Members of the Institution of Electrical 
Engineers and/or the Institution of Mechan- 
ical Engineers and experience in the efficient 
combustion of fuels on Chain Grate Stokers 
would be an advantage. 

A wide knowledge of the operation and 
maintenance of a modern generating station 
and sound administrative and organising 
ability are essential. 

The salary will be within Class G, Grade 3 
(£1,035 x £30—£1,125 per annum) of 
Schedule A of the National Joint Board 
Agreement. 

Closing date for receipt of applications, 
29 Apr., 1955. 

FOURTH ASSISTANT ENGINEERS (THREE 
REQUIRED) DIVISIONAL EFFICIENCY TEST- 
ING SECTION GENERATION (OPERATION) 
DEPARTMENT 
Vacancy No. 61/55/ET 

Candidates for the above position should 
hold the Higher National Certificate or 
eet qualification and have experience 
of Power Station Operation and/or main- 
tenance, Previous experience of power 
plant testing and a knowledge of modern 
non-destructive methods of metal testing will 
be an advantage. 

Salary will be within AX/DX, Grade 6 
(£600 /£785 per annum) of the National Joint 
Board Agreement. 

Closing date for receipt of applications, 
29 Apr., 1955. 

These appointments will be pensionable 
within the terms and provisions of the 
Central Electricity Authority and Area 
Boards Superannuation Scheme. 

Applications should be submitted on the 
official form A.E.6/ACT which may be 
obtained from the Divisional Establishments 
Officer, Central Electricity Authority, P.O. 
Box 25, Barker Gate, Nottingham, and 
should be returned to the undersigned by 
the date stated. Please quote Geanney 


Number. 
L, F. JEFFREY, 
Divisional Controller. 
446) 


CHIEF INSPECTOR OF WORKS 
required by the PUBLIC WORKS DE- 
PARTMENT, GOLD COAST Local Civil 
Service, for one tour of 18 to 24 months 
on contract. Consolidated salary scale 
£1,330 rising to £1,680 a year. Gratuity at 
the rate of £150 a year. Outfit allowance 
£60. Free passages. Liberal leave on full 
salary, Candidates must hold H.N.C, in 
Electrical Engineering or its equivalent and 
must have served a regular apprenticeship 
and have held a responsible position for at 
least 5 years. They must have had experi- 
ence of the installation and maintenance of 
A.C, and D.C. diesel driven generating plant 
to 400 hp., of AC. ad D.C. electric 
motors, and of switch boards, switchgear, 
control gear, etc. Write to the Crown 
Agents, 4 Millbank, London, §.W.1. State 
age, name in block letters, full qualifications 
and experience and quote M2A/40526/EE. 

(R 466) 





sible to his District Commercia ger 
for duties in connection with the general 
commercial activities of the District. with 

ial responsibilities in relation to negotia- 
tions with industrial consumers, sales and 
contracting. 

Candidates should have a sound theoreti- 
cal and practical knowledge of electrical in- 
stallations and be conversant with LE.E. 
and Factory Regulations. They should be 
capable of estimating for large electrical 
installations, housing estates, etc., and be 
competent to advise special consumers on 
all classes of installation work, choice and 
perf nce of apparatus, and also on 
ta matters. The possession of a current 
dri licence is desirable, 

Application forms obtainable from the 
Manager, Bristol Sub-Area, Electricity Hse, 
Bristol 1, should be returned by 23 Ar 
1955, (R 463) 


CENTRAL ELECTRICITY AUTHORITY 
Midlands Division 

Aa ATIONS are invited for the posi- 

tion of Boiler House SHIFT CHARGE 
ENGINEER at Hams Hall “A” Power 
Station. NJ.B. service conditions, super- 
annuable appointment, salary within Sche- 
dule A of the Agreement, Grade J9, com- 
mencing at £790 per annum, 

Applicants should have received a sound 
technical training and power station practical 
experience in the operation and maintenance 
of steam generating plant and main switch- 
gear. Appropriate technical qualifications 
will be an advantage. 

Apply. quoting vacancy No, 923MD, on 
form A.E.6, available from the Establish- 
, Moseley, 
(R 480) 





ments Officer, 53 Wake Green Rd 
Birmingham 13, by 30 Apr., 1955. 
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SOUTH EASTERN ELECTRICITY BOARD 
ASSISTANT COMMERCIAL ENGINEER 
(Industrial Development)—Surrey Sub-Area 

ALARY £975 x £25—£1,050 under N.J.B. 

Class K, Grade 7. Applicants should 
be corporate members of the Institution of 
Electrical Engineers or hold equivalent qualifi- 
cations and must have had extensive experi- 
ence in the development of industrial load 
in all its aspects. Ability to introduce new 
applications of electricity to industrial con- 
sumers and to advise on the choice and 
installation of industrial plant and to con- 
duct tariff negotiations is essential. 

Applications, naming 2 referees, on forms 
from C. W. Hughes, 8.sc., M.1.2.£., Surrey 
Manager, SEEBoard, Rough Rew, Horsham 
Rd, Dorkin , Surrey by 27 Apr., 1955. 
SALES REPRESENTATIVE 
Croydon District 

Salary £525 x £20—£585 plus London 
Weighting under N.J.C. Grade 2. Knowl- 
edge of tariffs, sales of appliances and wiring 
estimating will be an advantage, but experi- 
ence of domestic electric water heating 
installations is essential. 

Applications, naming 2 referees, on forms 
from H. Lowe, M.1.£.2., District Manager, 
SEEBoard, Electric House, Wellesley Rd, 
Croydon, by 27 Apr., 1955. 

A. L. BURNELL, 
Secretary. 
(R 469) 


SENIO 





THE UNITED KINGDOM ATOMIC ENERGY 
AUTHORITY 


Aldermaston, Berks 

requires a SENIOR SCIENTIFIC OFFICER 
for mathematical work associated with the 
design and development of radar and elec- 
tronic devices. inimum qualification is a 
First or Second Class Honours degree in 
Mathematics or Physics with a few years 
appropriate experience. A knowledge and 
experience of statistics would be an advan- 
tage. Salary: £1,040/£1,205 per annum 
(male). The successful candidate will be 
required to join the Authority’s contributory 
superannuation scheme. ousing accom- 
modation will be available within a reason- 
able period for staff who live outside the 
radius of the Establishment’s transport 
facilities, or alternatively the Authority may 
be able to assist the successful candidate 
in the purchase of a house, An_ initial 
eriod of detached duty may be required to 
“ served at Fort Halstead, Kent. 

Send postcard for application form to 
Senior Recruitment Officer, A.W.R.E., 
Aldermaston, Berks. Quote Ref. 596/WGE/ 
49. (R 479) 





EASTERN ELECTRICITY BOARD 
Northmet Sub-Area 


FOURTH ASSISTANT ENGINEERS 
(i) HERTFORD DISTRICT 


56/55.R. 
(ii) HENDON pre ICT 


/55.R. 
ANDIDATES should have had a sound 
technical training and experience in 
the construction, operation and maintenance 
of H.V. and L.V. distribution systems, in- 
cluding substations. 

The salary for both appointments will be 
in accordance with Grade 11 of the National 
Joint Board Agreement as follows: 

i) Class E, commencing at £555. 
(ii) Class F, commencing at £595, plus 
London Allowance. 

Future salaries and conditions of service 
will be in accordance with agreements made 
from time to time by the appropriate nego- 
tiating bodies. 

The successful candidates will be required 
to contribute to a superannuation scheme 
and may be required to undergo a medical 
examination. 

Applications by letter, stating age, educa- 
tion, qualifications and experience, with de- 
tails of present appointment and salary 
should be submitted within fourteen days 
of the appearance of this advertisement to 
the District Manager, Eastern Electricity 
Board at the following addresses: 

(i) Bridgefoot, Ware, Herts. 
(ii) 137/9 Brent St, Hendon, London, N.W.4. 
(R 459) 





> 
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THE NORTH WESTERN ELECTRICITY BOARD 
APPOINTMENT OF 
GENERAL ASSISTANT ENGINEERS, 
SUB-AREA TESTING STATION, WALKDEN 
UTIES will be to test single-phase and 
polyphase meters of kWH, RKVAH 
and k type, current transformers, volt- 
age transformers, instruments, insulating oil 
and miscellaneous testing. 
lifications up to the H.N.C. standard 
in Electrical Engineering and previous ex- 
perience of this work is essential. 
Salary Scale: £475/£15/£520 per annum, 
Grade L.19. N.J.B. Conditions. 
Note.—Applicants who responded to the 
advertisement for Junior Engineers need not 
re-apply as their applications will be con- 
sidered together with applications received 
in response to this advertisement. 
Applications to Sub-Area Manager, No. 
2 Sub-Area, The North Western Electricit 
Board, 2 St. George’s Rd, Bolton, by 2 
Apr., 1955. (R 457) 





CENTRAL ELECTRICITY AUTHORITY 
North West, Merseyside & N. Wales Division 
ACANCY No. E.106/127/T. —GEN- 
ERAL ASSISTANT ENGINEERS, 
Bromborough Generating Station, Cheshire. 
Salary £555/£620 (H.14). 
Applications quoting 
Divisional Secretary, 
Hse, 825 Wilmslow 
Closing date 23 Apr. 


vacancy No. to 
Central Electricity 
Rd, Manchester 20. 
(R 481) 





THE BRITISH IRON AND STEEL RESEARCH 
ASSOCIATION 


LECTRICAL ENGINEER required by 

the Plant Engineering Division of the 
above Association to carry out applied re- 
search in the Iron and Steel Industry. 
Honours degree in electrical engineering 
essential and some interest in or experience 
of heavy D.C. installations or machines 
desirable. Starting salary according to age, 
qualifications and experience up to £800 per 
annum. Post is superannuated under the 
F.S.8.U. Location of work London. Written 
avwe only to Personnel Officer, 
B.1.S.R.A., 11 Park Lane, London, W.1. 


4 Apr., 1935. 
LBAM/VC/143, (R 455) 





CENTRAL ELECTRICITY AUTHORITY 
Eastern Division 


PPLICATIONS are invited for the 
following posts: 

GENERAL ASSISTANT ENGINEER 
NORWICH GENERATING STATION 

Salary Class F, Grade 14, £475 x £15— 
£520 per annum. 

The duties of the successful applicant will 
include assisting in the Control Room on 
shift and other operation and investigation 
duties. Preference will be given to appli- 
cants who have had previous experience in 
a Generating Station and who have reached 
the standard of the Ordinary National Certi- 
aang in Electrical Engineering or its equiva- 
ent. 

STATION SHIFT CONTROL/BOILER SHIFT 
CONTROL ENGINEER, PETERBOROUGH 
GENERATING STATION 
Salary Class F, Grade 10, £635 x £15— 

£680 per annum. 

Applicants should have reached the stan- 
dard of Ordinary National Certificate in 
Electrical Engineering, or its equivalent, 
have experience in the G any of a switch- 
board at a Generating Station and be fully 
conversant with High Voltage switching 
operations and protective systems. Appli- 
cants should in addition have had experience 
in the operation of pulverised fuel-fired 
steam raising plant. 

The applicant appointed will be required 
to interchange the duties of Station Shift 
Control Engineer and Boiler Shift Control 
Engineer. 

pplications stating age, details of experi- 
ence and qualifications should be sent to 
the Controller, Central Electricity Authority 
Eastern Division, Northmet Hse, Southgate, 
N.14, to arrive not later than 23 Apr., 1955. 
W. H. C. CLINCH, 
Controller. 
(R 468) 





CENTRAL ELECTRICITY AUTHORITY 
London Division 


PPLICATIONS are invited for the 

following superannuable posts. Condi- 
tions of service in accordance with the 
N.J.B. Agreement, Schedule A or C. Salary 
includes Ycaden Allowance. Qualifications 
entitling to Graduate Membership of the 
L.E.E. or 1.mMecu.&. for posts (a) an advan- 


tage, 
© ASSISTANT MAINTENANCE ENGINEER 
(INSTRUMENTS), 
ACTON LANE “A” AND “B” GENERATION 
STATIONS 
Vacancy No, 55/276 

Applicants should have a wide knowledge 
of modern instrument practice and an 
apprenticeship with a reputable firm of 
Instrument Manufacturers would be an ad- 
vantage. Qualifications up to H.N.C. (Elec- 
trical) standard desirable. Salary—Class H, 
Grade 10=£750. 15s. per annum. 

(a) SHIFT CHARGE ENGINEER, 
ACTON LANE GENERATING STATION 
Vacancy No. 55/277 
Considerable experience necessary in the 
operation of a modern Power Station, 
haracter and ability to’ deal with staff 
problems is important. Salary—Class H, 

Grade 7=£882 per annum. 
2ND ASSISTANT ENGINEER 
(EFFICIENCY AND TESTING) GROUP 2 
Vacancy No, 55/278 

Applicants should have a degree in Engi- 
neering or the requisite technical qualifica- 
tions for Corporate Membership of the 
1.E.E. or t.mecu.e. They should also have 
experience in carrying out tests on the 
mechanical plant in Power Stations and be 
capable of preparing reports and interpret- 
~~ the results of such tests. Salary—Class 
AX/EX, Grade 2=£997. 10s./£1,245 per 
annum, 

Applications, quoting vacancy number, 
may be made on form obtainable from 
Divisional Secretary, Central Electricit 
Authority, London Division, P.O, Box 13 
Generation Hse, Great Portland St, W.1, an 
be received within 14 days of this advertise- 
ment, (R 464) 


SURREY COUNTY COUNCIL 


required ELECTRICAL ENGINEERING - 


ASSISTANT, Grade 1, £500/£20/£580 per 
annum plus London Allowance. Should 
hold National Certificate and have some ex- 
perience in layout and desi of electrical 
services in buildings. Full details and pre- 
sent salary accompanied by 3 copy testi- 
monials to County Architect, County Hall, 
Kingston, by 30 Apr., 1955. (R 462) 


SOUTH OF SCOTLAND ELECTRICITY BOARD 
Dumfries and Galloway Area 
PPLICATIONS are invited for the 
eat appointments. Salaries and 
conditions of employment will be in accord- 
ance with the National Joint Board Agree- 
ment, 

1. SECOND ASSISTANT ENGINEER 
(Protection) at Area Headquarters, 
Salary, Grade G, Grade 7, £790/£850 
per annum. 

. THIRD ASSISTANT ENGINEER 
(Protection) at Area Headquarters. 
Salary, Class G, Grade 10, £675/£720 
per annum. 

Applicants should have experience in the 
commissioning and routine testing of pro- 
tective, substation and mains equipment on 
systems up to 33 kV. The appointments are 
superannuable and may be subject to medi- 
cal examinations. 

Applications, stating age, qualifications, 
training and experience, should be received 
7 the undersigned not later than 2 May, 
1955. Applicants should indicate the parti- 
cular post desired. 

W. H. WILLS, 


Manager. 
Marchmount, 
Dumfries. 


6 Apr., 1955. (R 470) 





Box No. replies to be addressed to the 
ELECTRICA TIMES, Sardinia House, 
Sardinia Street, London, W.C.2 
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MIDLANDS ELECTRICITY BOARD 
PPLICATIONS are invited for the 
following superannuable posts: 

Wolverhampton and District Sub-Area 
DISTRICT COMMERCIAL ENGINEER 
(WALSALL DISTRICT) 

Applicants should have had a sound tech- 
Boe training with experience in the Com- 
mercial development of an_ Electricity 
Distribution System, including negotiations 
with consumers for supplies and the appli- 
cation of Standard Tariffs. They should 
also have a good knowledge of the applica- 
tions of Electricity in Industry and extensive 
experience of Commercial, Domestic and 
Farm installations, including the prepara- 
tion of specifications, compiling of tenders 
and the supervision of wiring contracts, The 
duties will also include the supervision of 
Service Centre, together with the mainten- 
ance of stocks and sales of electrical 
appliances and materials. Technical qualifi- 
cations desirable. Salary £900/£975 per 
annum (N.J.B. Class F, Grade 4). 
Applications, ip writing, within seven days, 
stating age, qualifications, present position 
and salary to Mr F. J. Elliott, Sub-Area 
Manager, Midlands Electricity Board, 83 
Darlington St, Wolverhampton. 
Worcester and District Sub-Area 
DISTRICT COMMERCIAL ENGINEER 
(STRATFORD-ON-AVON DISTRICT) 
Applicants should have had a sound tech- 
nical training with experience in the Com- 
mercial development of an_ Electricity 
Distribution System, including negotiations 
with consumers for supplies and the appli- 
cation of Standard Tariffs. They should 
also have a good knowledge of the applica- 
tions of Electricity in Industry and extensive 
experience of Commercial, Domestic and 
Farm installations, including the prepara- 
tion of specifications, compiling of tenders 
and the supervision of wiring contracts, The 
duties will also include the supervision of 
Service Centre, together with the mainten- 
ance of stocks and sales of electrical 
appliances and materials. Technical qualifi- 
cations desirable. Salary £790/£850 per 
annum (N.J.B. Class D, Grade 4), 
Applications, in writing, within seven days, 
stating age, qualifications, present position 
and salary to Mr R. Mallet, Sub-Area Man- 
ager, Midlands Electricity Board, Whitting- 


ton, Worcester. 
A. STEPHENS, 
Secretary. 
(R 458) 


VACANCY exists for a CHIEF ASSIS- 
_* TANT on the staff of The General 
Electric Co., Lid., at the Head Office of 
their Sales Organisation in London, for a 
qualified electrical engineer not over 40 
years of age, who has had both works and 
sales experience in low tension switch and 
distribution gear. This will be a senior 
appointment and only those who consider 
they are capable of further advancement 
should eopty. Applications in writing, 
quoting reference “M”’ to the Staff Manager, 
Magnet Hse, Kingsway, London, W.C.2, 
(R 418) 
PPLICATIONS are invited from those 
interested in a position as INDUSTRIAL 
HEATING ENGINEER and Agricultural 
Representative for The General Electric Co., 
Ltd. in London and the Provinces, to pro- 
mote sales in space heating and other LH. 
equipment also in agricultural electrical 
equipment. Candidates, not over 35 years 
of age, should have the H.N.C. in electrical 
engineering or the equivalent, and some 
revious experience in the selling of the 
oregoing equipment. A good pony 
and enthusiasm for sales work are essential, 
Apply in writing quoting reference I.H, to 
the Staff Manager, Magnet House, tet: 
way, W.C.2., (R 401) 
ASSISTANT to Street Lighting Engineer 
/% required to help in the development and 
application of a wide range of Street Light- 
ing equipment. A knowled of Street 
Lighting technique is desirable, Excellent 
opportunity for a young man with initiative, 
rite giving details of qualifications and 
salary required to Thorn Electrical Indus- 
tries Ltd., 233 Shaftesbury Ave, London, 
W.C.2. (R 447) 
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Applications are invited for the post of 


ASSISTANT TECHNICAL 
EDUCATION OFFICER 


who will be responsible for the super- 
vision of the technical content of training 
schemes in the Companies of Brookhirst 
Switchgear Ltd., Chester, and the Igranic 
Electric Co,, Lid,’ Bedford, and who 
will be required to lecture on electric 
moter control gear to Junior Engineers 
and Engineers under training in two 
Companies. 

It is desirable that applicants should 
be technically qualified to at least H.N.C. 
in Electrical Engineering, have a sound 
pnouietee of control gear and preferably 
have had some teaching experience. The 

t is pensionable and the salary will 
commensurate with qualifications and 
experience. 

Apeiostions should be 
Technical Education Officer, 
Industries, Electrical 
Northgate Works, Chester. 


sent to the 
Metal 
Division Lid., 
(R 477p) 











APPLICATIONS are invited for the post 
_of SUPERINTENDENT (Instrumenta- 
ow), Sindri Fertilizers and Chemicals Ltd., 
ndia, 

Candidates must be able to handle, repair 
and fabricate a wide range of precision 
instruments, both electrical and mechanical 
as used in poy aie o recording, and control 
purposes in a synthetic ammonia fertilizer 
plant of 1,000 tons per day capacity, Ex- 
perience of instrumentation and application 
of electric circuits in design of control units 
_ allied industry will be equally accept- 

le. Candidates should also possess 
administration experience and ability to con- 
trol a ~ staff, 

Pay: Up to Rs, 3,000 a month (£2,700 
per annum approximately) according to 
qualifications. 3 years’ contract. Free 
passage. Provident Fund, 

Further details and forms of application 
may be obtained from High Commission 
of India, Establishment Department, Ald- 


wych, London, W.C.2, quoting 8/20 D. Last - 


date for receipt of applications 9 May, 1955, 
(R 453) 





WELL-KNOWN Manchester engineer- 

ing company has a limited number of 
vacancies for TRAINEE DRAUGHTSMEN. 
The following qualifications and experience 
are essential : 

A full apprenticeship in mechanical or 
electrical engineering and successful com- 
pletion of 8.2 O.N.C, Age 21-26. Appli- 
cants must have completed National sorties. 
Write, giving full particulars of age, qualifi- 
cations, experience, and marking envel 
pprninee Draughtsman,” to—Box NO, 4413, 
Electrical Times. (R 437) 





LEE, BEESLEY AND CO., LTD. 


Electrical Installation Engineers invite 
applications for the following: 
ESTIMATOR 
COST CLERK 
For preparation and pricing of quantities 
for large industrial and commercial con- 
tracts. 
JUNIOR DRAUGHTSMAN 
preferably. with electrical knowledge. 
Excellent prospects for suitable appli- 
cans, 
Applications stating age, 
and salary required, to: 
Lee, Beesley and Co., Lid., 
6 Warwick Row, Coventry. 
(R 47\p) 


experience 











ASSISTANT TO. EXPORT. MANAGER 

required for the . sales promotion of 
domestic electrical equipment. Applicants 
(aged 28-35 years) must be nt Corpes- 
pondents capable of ‘clear expression. of 
good ‘address and appeners, pleasing per- 
sonality and preferably with electrical back- 
g and knowledge of export practice. 

peranguation scheme, 5-day weck, excel- 
lent welfare and sporting facilities, staff 
canteen. Apply giving full details of age, 
education,’ marital status and commercial 
history to, The Personnel Manager, Simplex 
Electric Company Limited, Blythe Bridge, 
Staffs. (R 344) 


COMMERCIAL ELECTRICAL ENGIN- 

EER required by Merchant Com any 
for Malaya. Minimum qualification ONC. 
B.T.H. trained man preferred; age up to 
24; bachelor. Commencing total emolu- 
ments not less than £875 per annum paid 
in Straits Dollars, Annual increments; 
Provident Fund; Pension Scheme; free fur- 
nished accommodation; passage provided. 
Write, Box No. 1387, c/o Abbotts, East- 
cheap, London, E.C.3, (R 486) 


I RAUGHTSMEN, preferably but not 
necessarily with Higher, National Certifi- 
cate in Mechanical or Electrical Engineering 
required for work on Power Transformers 
of all sizes, and voltages. Pension fund, 
five-day week, staff canteen. Apply in 
writing stating qualifications, experience, 
salary required to: Chief Mechanical En- 
qaece ackbridge and Hewittic Electric 
o Ltd., Walton-on-Thames, Surrey. 

(R 342) 





FLECTRICAL DRAUGHTSMAN required 
for large Sheffield steelworks. Experience 
is desirable, but not essential, in the pre- 
re of wiring diagrams, shop layouts 
or lighting, heating and power, also service 
trenchwork.. The applicant must be capable 
of taking measurements on site and prepar- 
ing cable plans and schedules, together with 
eneral service recofds. Apply Labour 

nager, Samuel Fox and Co., Ltd., Stocks- 
bridge Works, near Sheffield. (R 388) 


LECTRICAL PLANT DRAUGHTS- 

MAN required for plant layout. O.N.C, 
minimum: Applicants must be at least 25 
years of age and conversant with all factory 
electrical services. Knowledge of mechani- 
cal engineering and services an advantage. 
Accommodation available. Please write 
stating snes and experience to 
Personne anager, Standard Telephones 
and Cables Ltd., Rectifier Division, Edin- 
burgh Way, Harlow, Essex. (R 485) 
JLECTRICAL DRAUGHTSMEN. 
~ Vacancies exist in mid-Cheshire for 
Electrical Draughtsmen for design of elec- 
trical equipment for chemical plant. Candi- 
dates should paseete Higher National 
Certificate and have had suitable Works 
experience. Age 25 to 40. Commencing 
salary around £700 p.a, dependent upon age, 
experience and qualifications, to be discussed 
at interview. pply giving full details to 
Staff Manager.—Box No, 4419, Electrical 
Times, (R 454) 








FLECTRICAL ENGINEERS required for 
~ immediate Middle East Duty with large 
Oil Company. Must have University Degree 
Or A.M.LE#. Experience in heavy industrial 
construction or maintenance, Bachelor pre- 


ferred owing to temporary shortage of 
married accommodation. Pensionable emolu- 
ments commencing from £1,095 (incremental) 
plus substantial Jocal currency allowance 
and bi-annual. paid home leave (with 
pasenass). Write giving details and quoting 
0. 494 to Box No. 8556, c/o Charles 
Barker and Sons Ltd., 31 Budge Row, 
London, E.C.4. (R 451) 


LECTRICAL FITTERS, maintenance 
H.V. switchgear and transformers in 
London. Works aqgemeticrne and experi- 
ence desirable. ages and conditions 
NJ.LC, nest: Apply Transmission 
Engineer tral Electricity Authority, 
London Division, P.O. Box 136, Generation 
Hse, Great Portland St, W.!. (R 465) 
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A. REYROLLE AND COMPANY 
LIMITED 


Co. Durham 
A..Reyrolle and Company have vacan- 


cies in their Engineering Department for 

SSISTANT "ENGINEERS. posscssing 
suitable Technical, Qualifications and 
Experience to fill vacancies in connpec- 
tion with: 

Research, Testing avd other general 
technical work on Switchgear, Protec- 
tive Gear, Insulation, etc. 

; sae application and commission- 

ing oO} Protective Gear on Electrical 

Power , Systems. 

General Technical Co-ordination 
work, preparation of Technical Speci- 
fications, etc, 

For. certain, of the vacancies an 
Honours or Pass, Degree in Electrical 
Engineering is requited; for others a 
Higher National Certificate is adequate. 
All posts are pensionable after two years’ 
service: and affotd good scope for ad- 
vancement,. Starting salaries will. be in 
accordance with age, technical qualifica- 
tions and experience. Apply with full 
particulars, including ‘present salary, to 
the Chief Engineer. (R 441p) 


FOREMAN ELECTRICIAN ~ required 
for Dockyard and Engineering Estab- 
lishment in Nigeria. The equipment under 
his control would include: 2—375 kVA, 
400 V, 3-phase, 50 cycle turbo-alternators, 
15. panel main: switehboard, M,T. distribu- 
tion system (buried, , aerial), motors, 
starters, lighting, welding sets, battery 
chargers and magneto call telephones. 

Applicants should ‘possess one of -the 
following qualifications: Higher National 
Certificate E.E., The Swann Diploma or tlie 
C. and G. Electrical Installations Certificate, 
and must have had at least two years’ ex- 
perience as a foreman electrician in an in- 
dustrial establishment which involved con- 
trol of generating plant. The ability to 
carry out jointing of p.i.l.c.s.w.a. cables 
would be an advantage. 

Commencing salary would Gwent on 
qualifications but would not be less than 
£1,000 per annum. In addition there are 
family allowances and free furnished accom- 
modation, free first-class passages. Member- 
ship of pension fund. Tours of about 21 
months followed by substantial leave on 
full pay. Free medical attention. 

Apply to Box No. 8549, c/o Charles 
Barker and Sons Ltd., 31 Budge Row, Lon- 
don, E.C.4, (R 452) 
NETILE ACCESSORIES LTD., Harper 

Rd, Wythenshawe, Manchester, require 
TECHNICAL REPRESENTATIVE to cover 
the North Wales and Merseyside Electricity 
Board areas. Calling on Architects, Con- 
tractors, Electricity Authorities and Whole- 
salers. Salary, Commission and expenses. 
Pension Scheme operative. Apply by letter 
to the Sales Manager. (R 478) 

















MAINTENANCE ELECTRICIAN 
Required by 
THE DE HAVILLAND ENGINE 
COMPANY, LIMITED. 
Applications for the above position are. 
invited from: 


Skilled Tradesmen who have had 
experience with the following equip- 
ment: 

(a) A.C. and D.C. Machinery. 


(b) Electrical equipment on modern 
Machine Tools. Some knowledge of 
industrial electronics essential. 


Applications to: 
The Personnel Officer, 
The De Havilland Engine Co., Létd., 
Leavesden Aerodrome, Leavesden, nr. 
Watford. 


Telephone: Garston 2261. 
(R 461p) 
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CHIEF ENGINEER 


required to commence duty as early as 
possible and to control Drawing Office, 
Development and Design. Must have 
technical and practical experience of 
Switchgear up to 11 kV and preferably 
some knowledge of Motor Control Gear. 
He must be a Member or Associate 
Member of the Institution of Electrical 
Engineers. Good permanent and pro- 
gressive position with high salary for the 
right man. Pension scheme in operation. 
Apply by letter, marked personal, giving 
full particulars of experience, salary re- 
quired to Managing Director, Erskine, 
Heap and Co., Ltd., Lancashire Switch- 
gear Works, Manchester, 7. (R 417p) 











UNIOR DEVELOPMENT ENGINEER 
required, able to design and follow 
through new ideas in cable making machin- 
ery. Minimum requirements are theoretical 
knowledge, workshop experience and imagin- 
ation. Previous experience in this type of 
machinery not essential. Excellent working 
conditions and pension scheme. Write giv- 
ing particulars of age, training and experi- 
ence to Works Manager, Southern United 
Telephone Cables Ltd., Dagenham Dock, 
SCX. (R 353) 
EADING Manufacturers require an 

~ ELECTRICAL ENGINEER educated 
to at least Higher National Certificate stan- 
dard for development work on all kinds of 
— sources for electric arc welding. Some 
nowledge of welding requirements an ad- 
This post, which is pensionable, 
interesting work with excellent 
prospects. Apply giving full particulars of 
age, qualifications, experience and salary 
earned to—Box No, 4427, Electrical Times. 
(R 489) 


UNICIPAL MUTUAL INSURANCE 

LIMITED has a vacancy for an ELEC- 
TRICAL AND LIFT SURVEYOR in Lon- 
don. Post is permanent and pensionable to 
satisfactory candidate who should have 
served an apprenticeship and have sound 
genetical and theoretical knowledge of lifts. 
echnical qualifications: ‘Higher National 
Certificate. Salary: £600/£850 per annum. 
Apply in own handwriting marking enve- 
lope: “Application Lift and Electrical Sur- 
veyor” and “Private and Confidential” to 
Chief Engineer, 22 Old Queen St, West- 
minster, S.W.1. (R 487) 


WER TRANSFORMER DRAUGHTS- 
MEN required by Company in S.W. 
London for work on Transformers up to 
5,000 kVA—66 kV. Pension Scheme. Five- 
day week. Apply Box No, 4393, Electrical 
Times, stating experience, qualifications and 
salary required. (R 346) 
UALIFIED ELECTRICAL ENGINEER 
required for work in London. Must 
possess comprehensive knowledge of electri- 
cal installation work in all types of buildings 
and be fully conversant with the recognised 
wiring systems and all regulations governing 
this type of work. Knowledge of building 
construction and ability to read architect's 
drawings essential. Able to prepare electri- 
cal specifications and illumination schemes. 
5-day week. Pension Fund. Reply to— 
Box No. 4423, Electrical Times, giving de- 
tails of age and experience and quoting ref. 
L/87/55. (R 474) 


vantage. 
provides 











JREPRESENTATIVE for Radio and Elec- 
trical Wholesaler in Essex. EWF, RWF, 


BVA, etc. L.E.S. Distributors Ltd., 52/4 
Milton Rd, Southend-on-Sea, or 15/16 
Alfred Place, W.C.1. (R 488) 
GENIOR AND DETAIL DRAUGHTS- 
“7 MEN required to work on design and 
detail of electric switches and vices, 
plastic/porcelain mouldings, presswork, etc. 
Good salary paid to experienced men. Holi- 
day arrangements honoured, Contributory 
Pension Scheme in operation. 5-day week. 
Canteen. West London area. Saturday 
morning interviews arranged. 

Write giving details of experience and 
salary required to—Box No. 4421, Electrical 
Times. (R 473) 


FREQUIRED. PERSON already calling on 
the electrical trade to sell lampshades 
and table lamps on commission basis York- 
shire, Northumberland and Lake District 
small existing connection. Apply Star 
Lampshade anufacturing Co., Ltd., 15 
Hardings Lane, Penge, London, S.E.20. 
(R 448) 

SALES ENGINEER required in London 
Office for preparing tenders for H.V. 
and L.V. Switchgear. 5-day week, bonus 
and pension schemes. Write stating experi- 
ence, age, salary required, etc., to Sales 
Director, J. G. Statter and Co., Ltd., 82 
Victoria St, London, S.W.1. (R 472) 





GALES ENGINEER required for London 
and Southern Counties by progressive 
company manufacturing switchgear and dis- 
tribution equipment. Applicants should pre- 
ferably have had experience in the manu- 
facture, installation and operation of distri- 
bution equipment for MV and HY systems. 
Write, giving full particulars of experience 
age and salary required, to—Box No. 4425, 
Electrical Times. (R 475) 





"TECHNICAL WRITER required experi- 

enced in technical journalism and ability 
to write lucid descriptions of engineering 
products and processes for publicity, press 
and other purposes. The successful appli- 
cant will Be expected to assist with the 
writing and editing of a works magazine and 
should preferably have a good electrical 
engineering qualification. eplies, stating 
full details of education, training, experience, 
age and salary required to Publicity Man- 
ager, Bruce Peebles and Co., Ltd., Engineers, 
Edinburgh 5. (R 484) 


THE Research Laboratories of The General 

Electrie Co., Ltd., North Wembley, have 
a vacancy for an ELECTRICAL ENGIN- 
EER (degree or Higher National Certificate) 
for responsible and interesting work on the 
kos og of power rectifier equipments, 
Candidates must have completed National 
Service if under 26 years of age, and should 
have some experience in the design and 
operations of circuits capable of handling 
powers of a few hundred kilowatts. Apply 
in writing to the Staff Manager (Ref. RLO/ 
26) giving full particulars of experience, 
qualifications and age. (R 362) 


RANSFORMER DESIGNER required. 
Candidates should be experienced in de- 
sign of Power Transformers and have good 
technical background, Appointment offers 
geet prospects; five-day week; Sports and 
ension facilities. Applications giving age, 
training, experience and salary expected to 
Employment Manager, Johnson and Phillips 
Ltd., Victoria Works, Charlton, London, 
S.E.7. (R 433) 
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ET US SOLVE YOUR BREAKDOWN 
PROBLEMS, repairs speedily carried 
out by experts. Collection and Delivery by 
our own transport. A. T. Robinson, Elec- 
trical Power Engineers, The Green, Southall, 
Middx. Southall 3494/5/6. (R 5) 
HOTOGRAPHY of all types, lowest 
prices, highest quality. B. W. Chapman, 

15 Homersham Rd. Kingston-upon-Thames. 
(R 270) 





WANTED 











‘ONSTANT BUYERS of Recovered 
MERCURY (containers supplied), also 
aircraft sparking plugs, electrical contacts 
(new and used), and all grades of non- 
ferrous and precious scrap metals, Keenest 
prices. “Worth your while to give us a 
trial.’ Belgrave Buyers (E.T.), 5 Belgrave 
Gdns, London, N.W.8. MAI 7513. (R 411) 
ANTED. ROTARY CONVERTERS, 
any size.—Universal, 221 City Rd, 
London, E.C.1. (R 2) 
\WWANTED, for prompt cash, ferrous and 
non-ferrous SCRAP ; also plant for dis- 
mantling. Buyers of secondhand machinery 
and plant for re-use.—W. and H. Cope 
Ltd., 176 Brady St, Bethnal Green, B.1, (R 1) 


THE Proprietor of British Patent No. 
662564 for “IMPROVEMENTS IN 
DOUBLE ACTION RELAYS,” desires to 
enter into’ negotiations with a firm or firms 
for the sale of the patent or for the grant 
of licences thereunder, Further particulars 
may be obtained from Marks and Clerk, 
57 and 58 Lincoln's Inn Fields, London, 
W.C.2., (R 491) 
"THE Proprietor of British Patent No. 
664006 for “IMPROVEMENTS IN 
TIME - CONTROLLED ELECTRIC 
SWITCHING APPARATUS,” desires to 
enter into negotiations with a firm or firms 
for the sale of the patent or for the grant 
of licences thereunder, Further particulars 
may be obtained from Marks and Clerk, 57 
and 58 Lincoln's Inn Fields, London, W.C,2, 
(R 492) 

"THE Proprietor of British Patent No 
616017, entitled: “Insulator and her- 
metic seal for the exposed ends of electric 
terminals,”’ offers same for licence or other- 
wise to ensure practical working in Great 
Britain. Inquiries to Singer, Stern and Carl- 
berg, 14 East Jackson Blvd, Chicago, 
Illinois, U.S.A. (R ) 





PATENTS 








AGENCIES 











APPOINTMENTS WANTED 











™LECTRICAL ENGINEER, 25 years’ ex- 
_ perience, — extra work, yao mo 
inspections and reports, ring ca- 
tions, etc. Telephone REL 4739 or Box No. 
4389, Electrical Times. (R 338) 


AA.—THE BADGE OF A GOOD 
MANUFACTURERS’ AGENT, Manu- 
facturers requiring reputable Agents are in- 
vited to communicate with the Secretary, The 
Manufacturers’ Agents Association of Great 
Britain and Ireland (Inc.), Rosebery House, 
8 Breams Buildings, London, E.C.4, Mem- 
bership available to established agents ont. 
Particulars supplied. (R 133) 





WORK WANTED 








FOR SALE 








cc. and D.C. MOTOR REWINDS and 
REPAIRS. Prompt _ service fully 
ranteed. Edgware 5566 (4 lines).—Service 
‘lectric Co., Ltd., Stanmore, Middx. (R 3) 
RMATURE REWINDING service to 
the trade. Vacuums, Drills, Grinders, 
Hood Dryers. Dental Motors. Vacuum 
cleaner and drill armatures replaced from 
stock 24-hour service. Every job guaranteed. 
All vacuum cleaner parts, hoses, etc., in 
stock for any make. Apex washer agitator 
shafts stocked.—Regam Electric ner 
Service, 95 Park Lane, Leeds 1. (R 4) 
[NDUSTRIAL and DOMESTIC MOTOR 
REWINDS and REPAIRS Ya 
carried out. All work guaranteed. N. 
France Electronics Ltd., 110 New Road Side, 
Horsforth, . Horsforth 2871. (R 490) 





HIGH VACUUM IMPREGNATION 
UNIT or single or batch coil impreg- 
nation service to Ric. specification 214 or 
individual requirements,—Blickvac, Hamil- 
ton Rd Works, Hamilton Rd, 8.6.27, Tel, 
Gypsy Hill 4394. (R 13) 





FLAMEPROOF MOTORS, M.G. SETS, 
D.C. MOTORS, GEARED MOTORS, A.C. 
MOTORS, TRANSFORMERS, CONTROL 
GEAR. SPECIALS. FLANGE MOTORS 


ELECTROPOWER COMPANY LIMITED 


Kingsbury Works, Kingsbury Rd., London, N.W.9 
Tel.: COLindale 4621/3 
Grams: Lectropowa, Hyde, London § (R lip) 
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AA; ELECTRICAL CO, for A.C.-D.C, 
MOTORS, switchgear, exhaust fans 
hoists, reduction gears, new or reconditioned 
units—Chi, 5105, 67 Rothschild Rd, rte 
) 
<, and D.C. MOTORS, all sizes, - 
stocks. Fully guaranteed. —Milo 
ces Works Lid., Milo Rd, East Dulwich, 
(Forest Hill 2278-9), (R 6) 
and D.C. MOTORS, GENERA- 
“fons from stock.—Service Electric 
Co, Honeypot Lane, Stanmore, 
Middx _ 5566-9, (R 8) 
*SOMMUTATOR-TYPE B.T.H. Variable 
Speed Motors, 55/25 B.H.P., 400/3/50, 
several for sale.—Box No, 4415, Electrical 
Times, (R 438) 
Dont WORRY about your ELECTRI- 
CITY BILLS. Fit Is. slot electric 
meters for hotels, bedsitters, etc. Prices 
from 50s, Selectrics Department E.T., 
Castle Circus House, Torquay, Phone 7218. 
Trade enquiries invited. rade ase, ¥ 


7LECTRIC MOTORS, D.C. and A.C. 
Motor Generator Sets, Alternators and 
Dynamos. Reconditioned and guaranteed, 
ee? large stocks held, 
ritannia Manufacturing Co., Ltd., 
Britannia Walk, N.1, CLErkenwell 5512-3-4. 
Stores at Chobham, Surrey. (R 15) 
FoR SALE. Frustrated Export. 2,000 yd. 
‘1 (19/-083) Twin V.R.1. Lead Alloy 
Sheathed §.W.A. Served 660V Cable to 
B.S.7/1953, In perfect condition. Unused, 
st as manufactured. Lengths 4 x 250 yd, 
x 200 yd. Apply:—Box No. 4429, Elec- 
trical Times. (R 493) 
FFLUORESCENT SHELLS AND FIT- 
TINGS. Highest grade 5 ft Batten Shells 
with curved end covers from 9s. 6d. Lists 
of Shells and Fittings by return: Cowling 
and Holdsworth Limited, No. 1 Factory, 
nee Trading Estate, North St, Rom- 
ford. (R 212) 
MERCURY SWITCHES are made by 
Hall, Drysdale and Co., Ltd., of 58 
Commerce Rd, Wood Green, London, N.22. 
Tel.: BOW 7221. (R 10) 


pene ty i METERS, a.c. or d.c., 
uarterly | Ret ment, tame Elec- 
trical, 221 d don, E.C.1. (R 9) 
puRLey CHOKES AND BALLASTS 
Our 80-W tapped h.p.f. ballast with 
starter switchgear-holder incorporated is 
pores itself the most popular unit. B . syan 
or most fittings, 57s. 6d. each s 
F. W. L-~- Ltd. (Dept. ET). rey. 
TTCHES from stock. Revoade 


Surr 4818-9, 
- mbes or wr, et “xy rantee. 
t. Thomas St, 


Lists from J, 
London Bridge 8. et Tel Ho 2759, (R 14) 
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REE! 
in Electrical 
tronics, covering A.M.BRIT.I.R.E., Cit 
Guilds, etc., Moderate fees. Write to 
Institutes, Dept. ET. 
(Associated with H.M.V.) 
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1 C.E.A. engineer using a “ Megger” 
Earth Tester, Series 2, to test the 
earthing efficiency of a pylon, 


Engineers of the London Division of the Central Elec- 
tricity Authority use “Megger” Earth Testers to test the 
efficiency of earthing on recently erected metal pylons. 
This is only one of the many uses to which they, and 
engineers and electricians everywhere, put this famous 
earth tester. For instance, periodical tests are made to 
ensure that the initial low resistance of the pylon to earth 
is maintained. 

Another use to which the Authority puts the “Megger” 


MEGGER 


eee TRADE MARK eee 








ACTON LANE 





Telephone: Chiswick 3670 


G 


WORKS 


Cables: Megger, London 


‘sMEGGER” EARTH TESTERS 


Earth Tester is for testing soil resistivity, as a guide to 
the location of new earth electrodes. In rural areas it is 
often employed for ‘ests on pole transformers. 

Evershed’s have issued a handbook on earth testing which 
is an invaluable guide to the functions and versatility of 
the “Megger” Earth Tester. The handbook contains full 
details of how to make earth tests similar to those above, 


on your own apparatus. Ask for Publication J.247. 


EVERSHED AND VIGNOLES LIMITED 


CHISWICK LONDON - W.4 


Megger, Chisk, London 
6/155 


Telegrams: 
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ELECTRIC FIRES OF DISTINCTION 


CASTLE BROMWICH 
BIRMINGHAM 


SEE OUR EANIBIT 


STAND No, D543 


SPERRYN & COMPANY LIMITED 


MOORSOM STREET, BIRMINGHAM, 6 
LONDON OFFICE: 23 Great Suffolk Street, S.E.]/ 


ENTH 


(REOD. TRADE-MARK) 


PHASE SHIFTING 
TRANSFORMER 


This instrument provides convenient means for adjusting 

the phase angle or power factor in alternating current circuits 

when testing single or polyphase service meters, wattmeters, or 

power factor indicators, etc. It is also the simplest means for 

teaching and demonstrating Alternating Current Theory as affecting 
phase angle and power factor. 











Illustrated brochure free on request 


THE ZENITH ELECTRIC COMPANY LTD. 


ZENITH WORKS, VILLIERS ROAD, WILLESDEN GREEN, LONDON, N:W.2 
Telephone: WI Liesden 6581-5 Telegrams: Voltachm, Norphone, London 


MANUFACTURERS OF ELECTRICAL ENGINEERING PRODUCTS INCLUDING RADIO AND TELEVISION COMPONENTS 
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FERRANTI LTD 


A MAJOR EXPANSION OF THE 
TRANSFORMER ENGINEERING DEPT. 
GIVES RISE TO OUTSTANDING VACANCIES 
FOR MEN OF PROMISE 


(A) A KEY VACANCY for a man with knowledge of Transformer Engineering who is 


dissatisfied with the state of the art and who believes he is gifted to improve upon it, It is hoped that the 
successful c. ndidate for this position will be between 28 and 3¢ years of age. 


(8) SENIOR ELECTRICAL AND MECHANICAL ENGINEERS 


to take charge of projects in the development of Large Power Transformers, Transformer Switch Gear, 
Voltage Regulators, Distribution Transformers, High Voltage A.C. and D.C, Testing Equipment and High 


Voltage Impulse Generators. 


JUNIOR ENGINEERS () SENIOR ENGINEERS 


to engage on work as in (B) above, to take charge of the introduction of entirely 
new works techniques and the further develop- 


ment of existing ones, 


A SENIOR PHYSICIST 


to take charge of new cooling and heating (G) DESIGN ENGINEERS 


projects, 


to engage on current and developing design 
work on Large Power Transformers, Voltage 
JUNIOR PHYSICISTS Regulators, High Voltage Testing Equipments, 
or engineers to engage on the work of (D) Reactors and specialised transformers, including 


above. Furnace, Mining, Instrument, etc. 


GRADUATE APPRENTICES for a planned 2-year course of training before or after 


National Service leading to permanent appointments, 


Experience in some similar field of engineering is necessary for the senior appointments but specific 
experience in Transformer work, while desirable, is not essential, 

These appointments provide excellent scope and opportunities for men whose fundamental interest is in 
development and improving, Salaries are commensurate with the importance of the appointment and the 
ability of the candidate, ar: in alignment with the Scientific Civil Service scales and compare favourably 


with those prevailing in the engineering industry, Assistance will be given with the cost of removing, 


- 


Apply in writing to Ci) 
Mr. T. J. LUNT, STAFF MANAGER, FERRANTI LTD., HOLLINWOOD, LANCS, 


or in person to 
RESIDENT ENGINEER, FERRANTI LTD., KERN HOUSE, KINGSWAY, LONDON, 
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The opening of our new factory 
at Bracknell brings a welcome 
easing of covered wire supplies 
to all our customers in the elec- 
trical industry. Now you may 
confidently order the covered 
wire you need from our range 


of paper, cotton, silk, rayon, etc. 





| KENT BROS. ELEGTRIG WIRE CO. 
“(ELECTRIC MOTORS) ino & E. H. PHILLIPS LIMITED 


3 WANLEY « STOKE-ON-TRENT 
Bh KEW WORKS * BRACKNELL « BERKS 


‘ 

i % 

) LONDON: MANCHESTER: BRISTOL phone: Bracknell 881 (4 lines) 
BIRMINGHAM "GLASGOW ° LEEDS Grams. Encosil, Bracknell, Berks 


dm HE 82 
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FOR DOMESTIC 
INSTALLATIONS 





* FIRST GLASS DESIGN 
* HIGH QUALITY FINISH 


* FOR A.C. CIRCUITS 
UP TO 250V. 


* H.R.C. OR REWIRABLE 
FUSES (5, 15 or 30.amp.) 


* IMMEDIATE DELIVERY 





4, 5, 6, & 8 WAY 


&G.C dD. W. COMPOSITE UNITS 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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In factory, workshop, garage and home, Limpet 
Insulating Tape is extensively used, first and fore- 
most for its outstanding powers of long-lasting- 
adhesion (as opposed to mere stickiness) and also 
because of its extreme cleanliness in use, 
Connollys’ Limpet Tape is the best that money 
can buy—and can be implicitly relied upon under 
a wide vari- 
ation of 
climatic 
and opera- 
ting condi- 
tions. 


CONNOLLYS 
(BLACKLEY) / reson: 


CHEEetHwam wit 180! 


LIMITED / mancuester 9 


Southern Sales Office and Stores: Birmingham Office: 
23 Starcross Street, 15-17 Spiceal Street, 


London, N.W.i, Birmingham 5, 
Tel: EUSton 6122 MiDiand 2263. 





QUALITY RIGHT 
TEMCO A.C, Switch 
Sockets are small, attractive 
and individually packed. 
They conform to British 
Standards and I.E.E. 
Wiring Regulations. 


PRICE RIGHT 

You can confidently use TEMCO WIRING RIGHT 

accessories even if low initial cost is Easy wiring is a notable feature of the new 
important, Despite their high quality they TEMCO A.C. Switch Sockets and Plugs. 

are not expensive — proving that the Heat Resistant Back Plates for the Surface 

best is really the cheapest. Types are available to form an enclosure 
for the Cable Sheath. 

Please write for our fully illustrated catalogue 


T.M.C.—HARWELL (SALES) LTD, 37 UPPER BERKELEY ST, LONDON W1 Tel: PADdington 1867/9 
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Unobtrusive by DAY... 
Efficient by NIGHT ... 


(Left) A night view of Haddington, 
Scotland, illuminated by Revo 
Vertical Wall Mounted Fit- 
tings (catalogue No. Cl4446) 
each using 3-5 ft. 80 watt fluor- 
escent lamps. 


A close-up of the same lantern 
by day showing the neat ap- 
pearance. when mounted in 
position. 


(Photographs by permission of the South 
of Scotland Electricity Board and 
Haddington Town Council) 


B iid above photograph is typical of a number of instal- 
lations for which Revo Street Lighting Fittings have 
been installed. 

Revo wall mounted fluorescent fittings were designed to 
meet a demand for an effective means of lighting restricted 
thoroughfares, where columns would form an obstruction, 
or, in towns of historic interest where the introduction 
of such street furniture might not blend with the ancient 
architecture. 

In addition to the vertical type used in this installation, a 
horizontal type of lantern is also manufactured, which can 
be adjusted at suitable angles. A smaller fitting is also 
available which is suitable for side streets. ia 
The company’s technical staff is available to advise on all 
aspects of street lighting, and details and catalogues will 
gladly be sent to interested authorities who are finvited 
to forward their enquiries without obligation. 


WALL MOUNTED 
Lighting Fittings 


REVO ELECTRIC CO. LIMITED, TIPTON, STAFFS, ENGLAND 


Telephone : Tipton |89! Telegrams : Revo Tipton 
Branches at—London « Glasgow * Manchester * Leeds - Newcastle-on-Tyne * Cardiff : Dublin * Belfast 
Makers of Electric Cookers, Domestic Appliances, Public and Industrial Lighting, Switchgear, Fans 














for enduring resistance 


All products of aluminium and its 
alloys can be given longer life and 
protection against corrosion and 
abrasion by our renowned Hard 
Anodizing treatment. These finishes 
have been subjected to the most 
rigorous testing and have proved their 
worth. The many applications of this 
process include any sliding surfaces 
such as pistons, valves, etc., fuel pipe 
unions, gear teeth, pump rotors and 
side plates and coarse screw threads. 
Our Technical Sales Manager is at 
your service to discuss your problems. 
His telephone extension is 14. 











ALUMILITE HARD ANODISING 


ALUMILITE AND 
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SLIDING 

RHEOSTATS 
Sound in design and incorporating a 
very high standard of craftsmanship at 
competitive prices, Cressall Sliding 
Rheostats are manufactured ina variety 
of types and sizes to meet every known 
requirement. These rheostats can also 


be supplied with screw motion drive, 
bevel wheel drive and motor drive. 


¢ R F S 5 A | [ Registered trade name of 
THE CRESSALL MANUFACTURING CO. LTD. 


TOWER STREET - BIRMINGHAM - 19 


TELEPHONE: ASTON CROSS 2666 (3 LINES) - TELEGRAMS: ‘OHMIC, BIRMINGHAM’ 








DISTRIBUTION 


TRANSFORMERS 
C.S.A. APPROVED 


10 VA to 100 KVA Open, 
Enclosed, Oil Cooled, D.W. 
and Auto for 


INDUSTRIAL ENGINEERING, 
FURNACES, ELECTRONICS, 
PHASE CONVERSION, ETC. 


New Catalogue on Request 
THE TRANSFORMER & ELECTRICAL CO. LTD. 
Dept. E.T., EASTERN ROAD, WALTHAMSTOW, LONDON, E.17 
Phone : KEYstone 5031/2 
See STAND 736a, B.1.F. BIRMINGHAM 














ALZAK LIMITED 





PRIORY WORKS. MERTON 
ABBEY, LONDON, S.wie 


TEL; LIBERTY 7641 GRAMS 
ALUMILITED WIMBLE LONDON 








Instruction Chart 
For dealing with apparent death from 


ELECTRIC SHOCK 
HOLGER - NIELSEN ‘METHOD 


On card size 19)” x 12” with special high quality finish, 
eyeletted and corded. Price 2/6 plus postage. 


The ELECTRICAL TIMES Lid 
Sardinia House * Sardinia Street * London W.C.2 
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Photograph by permission of 
Chubb & Son’s Lock & Safe Co. Ltd. > 
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reliable Springs by 


From the high precision spring required 


for a strongroom door to its simpler 


counterpart in a padlock, the right d 
spring for the job is essential to ensure 4 g 


perfect performance. When your Nae oR: a ; 
Service to Engineers since 1760 | 


springs are designed and made by Salter, 
they are just right — not the cheapest ae nm oo eae hs wens 
obtainable but fit to work for ever. 


A tradition of quality in craftsmanship and materials is embodied in every Salter 
spring — you can depend on Salter for the right spring for the job. 


B.1.F., Castle Bromwich, May 2-13, Stand No. D 343/238 


nnn Ceo. Salter & Co. Lid., West Bromwich 


mnww.g6t 
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The first Transformers 
created a problem... 


Oil-immersed Transformers and Switchgear were essential to 
the advance of electricity by permitting heavier loads to be carried by smaller 
conductors, but for their efficient operation the oil must be maintained at the highest 


He standard of purity, dryness and insulating capacity. For the past 30 years Streameline 
iim -~ o}o} 
“hot bd Jie | 


2 
oe 40} aoe 


Filters have ensured the safety and efficiency of transformers and switchgear in 62 
countries of the world. There are 


over 40,000 satisfied users. 


Early Ferranti transformer 
built in 1891 now in the 
Science Museum, $. Kensington 


Stream-line 


FILTERS PROVIDE THE ANSWER 2 


STREAM-LINE FILTERS LTD. 
INGATE PLACE, LONDON, S.W.8. TELEPHONE : MACAULAY I0II 


Service @ 








ENTerprise 6222 


BALL BEARINGS 
ROLLER BEARINGS 
PLUMMER BLOCKS, etc. 


Immediate Delivery Keen Prices. Write for monthly stock list A.1 


\ : O., LTD. 
Mi A R | | D A L L iis aa, Se SE amie. N11 


AERO-AUTO 
UNDERCUTTER 
An inexpensive and reliable machine for INDUSTRIAL 


the rapid undercutting of micas of small LIGHTING BRACKETS 


armatures as used in automobile dynamos Rebust Construction beth 
Electrically and Mechanically 
for 

















and starters, and in aircraft electric motors. 


ar WORK BENCHES, LABORATORIES 
Write for descriptive leaflet to: MA€HINE LIGHTS, GARAGES, ETC. 


MARTINDALE ELECTRIC CO. LTD. Use in conjunction with Meritus Low Voltage Transformers 
45 WESTMORLAND ROAD, LONDON, (WwW. 
sew 28 tinann steer, cscow, cr | MERITUS (BARNET) LTD.°A"NE™. HERTS 
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SCOTTISH CABLES 


SCOTTISH CABLES LIMITED 


DEANSIDE e RENFREW e« sCOTLAND 
LONDON OFFICE + BUSH HOUSE * ALDWYCH, W.C.2 
Associated Company: SCOTTISH CABLES (SOUTH AFRICA) LTD PIETERMARITZBURG, NATAL 








Electrical Times, 14 April, 1955 


NEWTON: DERBY 


AUTOMATIC 
VOLTAGE 
REGULATORS 


Also makers of— 






































Rotary Transformers and 

Anode Converters, Wind 

and Engine-Driven Aircraft 

Generators, High Frequency 

Alternators and High Ten- vature Raguistor for the comrol of sc. er 
d.c. generator output voltage or 


sion D.C. Generators. piter? en Request as a series regulator for voltage 


stabilisation. 


NEWTON BROTHERS (oersy) LTD. 


ELECTRICAL PLANT SPECIALISTS 
HEAD OFFICE & WORKS: ALFRETON RD., DERBY. PHONE: DERBY 47676 (3 LINES). GRAMS: DYNAMO, DERBY 
LONDON OFFICE IMPERIAL BUILDINGS, 56 KINGSWAY, W.C.2. TEL: 0623 HOLBORN 


vt oap ges 


DUUURRU ARAN ANNU ERNE TRNNU URED 








TRANSFORMERS ( 





Power 
Radio 
Television 
Special Purpose 





ENQUIRIES INVITED 


SEND FOg ” 
: THE BANNER ELECTRIC Co., Ltd 
HODDESDON, HERTS. Hoddesdon 2659 


MANUFACTURING ELECTRICAL ENGINEERS 














K~FIX COVERS 


ONLY MADE BY- 


DAVIS SHEET METAL ENGINEERING Co. Lr. 
ELEY’S ESTATE, ANGEL ROAD, 
LONDON, N./I8 
PHONE: EDMONTON 2492 
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THE TYPE B-I5 STARTER IN HEAVY INDUSTRIAL CASE 


“WE STARTER FOR THE 
SEMI'EXPOSED LOCATIO 


In common with other makers of electri- 

cal equipment, we do not offer our heavy 

gasketed gear for complete exposure to 
all weather conditions. The Crabtree Type B-15 Starter in Heavy Indus- 
trial Case is, nevertheless, in every way suitable for use in such exposed 
situations as loading decks, timber seasoning yards, farm shelters and 
other places where overhanging cover protects the starter from direct 
precipitation. For use in such semi-exposed situations, the sturdy cast 
iron case should preferably be tapped for screwed conduit and the 
gasketed cover supplied without push-buttons. This enables the 
motor to be controlled from one or more Crabtree weatherproof 
remote push-button stations. 


CRABTREE 


WIRING ACCESSORIES - SWITCHGEAR MOTOR STARTERS 


C.707/15 Advt. of J. A. Crabtree & Co. Ltd., Lincoln Works, Walsall, Staffs. 





“Crabtree’’ (Registered) 
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New edition 


ELECTRICITY SUPPLY 
HANDBOOK 


1995 


Completely revised and enlarged, providing an up-to-date list of 
principal officers of the supply industry and electrical and other 


associations. Area board maps, statistics, electricity tariffs and 


supply 


Dv 


voltages are among the other information included. 


Special feature. A new coloured map measuring 23” x 15” 


of power stations and the main transmission network, 


Price Seven Shillings and Sixpence (pius postage) 


TIMES LTD. 


LONDON W.C,2 


THE ELECTRICAL 


SARDINIA HOUSE SARDINIA STREET 











SWITCHGEAR 


SPECIALISTS 


. + since 
introduction of 
“DL.” range. 


"DL. RED SPOT 


Sie. 80 wage 


THE FITTING YOU FIT AND FORGET 


* BACK PLATE | Full length—no dust entry | 
* CHOKE Scemco World Renowned Long Life | 


Fully Bitumened for Silent Running 


* CAPACITOR | Scemco-——To Ministry of | 


Works accepted standard 





* * * , ¥ 


COUNT YOUR LUCKY STARS 


i 


BUT LET 
TRUMETER 
COUNT YOUR 


Scemco—Famous Full 
Size Glow. 5 years 


* STARTER LAMP 
life endurance 


NO GREATER VALUE AT ANY PRICE 


SCEMCO LTD., SOHO ST., LONDON, W.I|. GERrard 146! 
All components covered by 2 years Free Replacement Guarantee 








FOR MEASURING AND COUNTING 


TRUMETER CO. LTD., MILLTOWN ST., RADCLIPPE, LANCS. 
Cw 2a/n 
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Regd 


INSULATED 
WIRES 


Tests carried out regularly on this material ensure that 

the high reputation gained over a long period is fully maintained. 
A booklet giving data and particulars will 

gladly be sent upon request. 


THE LONDON ELECTRIC WIRE COMPANY & SMITHS LIMITED, LEYTON, LONDON, E.10 


Incorporating Frederick Smith & Company, Associated with The Liverpool Electric Cable Company Limited, and Vactite Wire Company Limited 








Se SWITCHGEAR 
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: 1AL T rRIBUT : GI 

RD ¢ a4 5 TWwC AN: ’ ° > CIRCLE | 
M INCOMING SUPPLIES AND 7 OU7 Cubicle a ck type gee able bh eapeciy 
Ae papa! gy gi ty BW: be start der . A , a sof ‘ Ae 
tes oe oe phat Big 








ABLISHED 1882 


THE ELECTRIC CONSTRUCTION COMPANY LTD. 


- ‘ BUSHBURY EN JEERIN ; we RKS TELEPHON 
EY C WOLVERHAM PT ON WOLVERHAM * E C 
ENGLAND 21455 07 vm 


M f ¢ f ‘ tle Machinery witch and Control Gear Re 








Electrical Times, 14 April, 1955 


“a 








APPEARANCE 

No other washer com- 

pares in elegance with 

the Parnall, and women 
are deeply influenced by design 
in their choice of domestic 
appliances. 


EFFICIENCY 
The unique Parnall 
agitator provides a 
scientific water -action 

that really gets clothes cleaner. 


RELIABILITY 
In addition to carrying 
the seal of the Good 
Housekeeping Institute 
the Parnall has our own twelve 
months’ guarantee, most gener- 
ously interpreted: plus nation- 
wide service organization, 


selling for YOU! 


Six star points have quickly won for the Parnall Washer that 
jackpot of salesmanship— USER RECOMMENDATION, 


These star points are worth a moment’s study. 


QUALITY CONSTRUCTION 

Your own specialized 

knowledge will approve 

the fine engineering that 
lies behind the Parnall’s superb 
appearance. 


EASE OF OPERATION 
Standard sink height 
obviates stooping. 
Power washing, wring- 

ing and emptying mean less 

exertion. 


PRICES : 
Such value for money 
at £65.2.0 (OF 675.12.0 with 
own heating element)— 

no wonder Mrs. Brown is selling 

for you! Wherever there’s a 

Parnall User, she’s busy telling 

her friends to buy one, 


And don’t forget that the Parnall is supported by consistent 
ZA iS nation-wide advertising, displays, showcards, leaflets and demonstrations 


at Exhibitions — with enquiries passed to YOU! 


) PARNALL 4 World's Best Safety Washer! 


PARNALL (YATE) LIMITED 
WHG, P30 


255 NORTH CIRCULAR ROAD + NEASDEN + NWIO 
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POWER 


TRANSFORMERS | 


ea is 

| ERRAM TT TRARY ‘ORMERS 

DAT CANADIAN ARSENAL 
TiER-QUEBEC. 

60, |cycle transformers forming—@ 10,000 KVA 3-phase bank 


supplied to the Eastern Electric Supply Co and instatted. a 


a Canadian Arsenal. Inset shows one of these transformers. 





TRANSFORMERS ARE BUILT IN ALL SIZES 
UP TO 30 MVA. 


DENIS FERRANTI CO. LTD. 


TEL: MAIn (OLDHAM) 6651: ROYTON: OLDHAM: LANCASHIRE GRAMS’: ‘DEFERRANTI ROY TON” 
Sole reiRaaateltiasia’ ' Canada Easterr Electrical Supply Coe. Giz McGill St.. Montreal Lancaster 9148 





